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H  E  C  O  M  P  I  L  E  R  s  of  the 
School  of  Wisdom  beg 
X  leave  to  folicit  the  candour 
of  the  Public,  hoping;  they 
will  excufe  any  little  inad¬ 
vertencies  which  may  appear  in  this 
Work ;  as  multiplicity  of  bufmefs,  and 
the  impatience  of  the  Subscribers, 
prevented  them  from  correfting  it  in 
the  moft  exafl:  manner.  But,  his  pre¬ 
fumed,  that  confidering  the  variety  of 
fubjecls  with  which  this  book  abounds, 
fome  will  be  found  amply  to  compenfate 
■  for  the  errors  in  others :  Should  any 
chufe  to  criticife  on  this  performance, 
we  hope  they  will  be  candid,  and  re- 
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rcommend  the  paiiages^ notk^e^ 
and  expofe  the  faults  with  regret;  for, 

Whoe’er  expects  a  faiiltlefs  piece  to  fee, 

Tlphks  what  ne’er  was,  nor  is,  nor  e’er  fhall  be 

Should  we  be  fo  happy  as  to  meet 
with  the  Approbation  of  ipen  of  genius 
arid  learning,  we  fliall  difregafd  the  re¬ 
marks  of  the  fnarling  Critic,  and  fmile 
at  the  attacks  of  the  Pedant.  Hoping 
to  enjoy  the  favor  of  the  generous  Pub- 
■  whofe  rational  amufement  ^  we  have 
endeavoured  to  promote  ;  for  their  libe- 
’al  Contributions,  they  have  the  fincere 
Thanks  .of. 

-i  :  ri  ^  -  V  -  -  *  i-  . .  i  , 
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Mojl  obedient  Servant  it 


'The  Editors. 
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INTRODUCTI 


Know  thy  self!  -ums 

an  Infc  ription  over  the  Gates  of  one 
of  the  mofl  famous  T^emples  of  the  Heathen- 
world  ;  mid  it  has  been  ever  fince  admired 
for  the  great  importance  'of  ity  and  its  vafl 
fgnifcancy,,  M  exprefs^d'  in  Jo  few  words. 
Let  us  fallow  this  fdge  advice,  by  confi der¬ 
ing  what  we  are,  and  what  iS'  around  us . 
Let  us  open  the  Eye  of  the  Mind,,  as  well  as 
thofe  of  the  .body  and,  whilfi  the  one  is 
charmed  with  beholding,  let  the  other  be  ?io> 
lejs fb,  with  contemplating,  that  all  is 
GOOD  AN.D  V/ISE.  FoV,  what  IS  M  A  N, 
without  Education  1  like  Marble  in  the 
Quarry,  till  the  Skill  of  the  Poiijher  makes 
the  Surface  fine,  and  di/covers  every  orna¬ 
mental  Cloud,  Spot  and  Vein,  which  runs  thro^ 
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the  body.  Instruction,  whenit  a3u- 
ates  upon  n  o  b  l  E  mind,  draws  out  to 
Viezu  every  latent  Virtue  and  Perfedtion* 
The  Senator,  Philofopher,  and  Mechanic, 

,  very  often  lie  conceaPd  in  perjbns  of  low  con¬ 
dition  in  Life,  which  a  proper  Education 
might  have  dif-interVdy  and  brought  to 
Eight.  The  HUMAN  MIND  always  repays 
us  with  USURY  for  thoj  care  we  take  to 
CULTIVATE  it :  Tis  a  Soil  that  is  rich 
AND  frui  tful.  Capable  of  the  mofl  no- 
Bi,E  productions — therefore  Worthy  of 
our  Care.  Finally y  instruction^  difpels 
the  Cloud  of  IgnorancCy  enlarges  the  Mindy 
extends  its  Viewsy  multiplies  its  IdeaSy  and 
opens  to  it  new  scenes  of  pleasure, 
which  thofe  that  want  Edzicationy  can  never 
enjoy.  Andy  as  Wifdom  and  Virtue  are  ef 
Jcntial  to  our  Happinefs ;  practice  well 
what  Wisdom  dictates,  and  Vir¬ 
tue  SHALL  REV/ARD  YOU.. 
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CHAP.  I.  • 

Of  the  Soul  of  Man. 

As  the  Soul  of  Man  is  his  mofl:  noble  part,  be¬ 
ing  a  copy  of  the  Divine  Image  in  us,  in  which 
we  have  enough  to  fill  us  with  admiration  of 
the  munificence,  wifdom  and  power  of  the  infinite 
Creator,  when  we  contemplate  the  noble  faculties 
of  this  our  fuperior  part,  the  vaft  reach  and 
compafs  of  its  underflanding,  the  prodigious  quick- 
nefs  and  piercingnefs  of  its  thought,  the  admirable 
fubtilty  of  its  invention,  the  commanding  power  of 
its  wifdom,  and  the  great  depth  of  its  memory,  we 
mull  be  aftonidied  at  the  immenfe  power  of  that 
WISE  BEING,  who  formed  every-  part  of  tliis  grand 
Creation.  There  are  two  things  we  Cannot  eafily 
pafs  by,  becaufe  they  manifefl  the  fpecial  concur¬ 
rence  and  defign  of  Providence,  as  having  a  parti¬ 
cular  and  neceflary  tendency  to  the  management 
and  good  order  of  the  affairs  of  mankind  in  general. 
How  various  are  the  inclinations  of  Men,  to  difFer- 
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cnt  bufinelTes ;  we  fee  how  naturally  they  betake 
themfelvcs  to  this  and  that  employment ;  fome  de- 
light  in  divinity,  fome  in  phyiic,  anatomy,  and  bo¬ 
tany,  fome  in  critical  learning,  and  philology  ;  others 
in  mathematics,  metaphyfics,  architefture,  war,  na¬ 
vigation,  commerce  and  agriculture,  while  many 
more  are  bulled  in  the  fervile  offices  of  mankind, 
beyond  numeration. 

Now  all  this  is  necelTary,  for  the  more  ealy  tranf- 
afling  the  affairs,  foreign  or  domeltic,  of  almoll  eve¬ 
ry  individual  of  the  human  fpecies ;  to  anfwer  every 
end  and  occahon  of  Man  ;  to  make  him  ufeful  even 
to  the  poor  helplefs  beafts,  as  far  as  his  help  is  need¬ 
ful  to  them;  all  without  any  great  trouble,  fatigue, 
or  inconvenience  ;  but  rather  as  a  pieafure  and  di- 
verlion  to  him :  for  fo  far  it  is  from  beino-  a  toil,  that 
the  greatefl  labours,  cares,  and  dangers  become 
plea  Cant  to  him  who  is  purfuing  his  genius  ;  whofe 
ardor  eggs  him  forward,  and  buoys  him  up  under 
all  oppofition,  and  carrieth  him  through  every  obfta- 
cle,  to  the  end  of  his  defigns  and  defires. 

In  the  next  place  it  is  highly  worth  our  obfervation 
to  note  the  inventive  pover  of  the  Soul;  to  Ihew 
how  ahonilliing  -it  is,  that  it  ihould  hit  upon  eve- 
i'y  thing,  that  is,  or  may  Lc  of  ufe  to  him  felt  or 
fodety,  in  which  he  has  fuch  extenfive  intereh  and 
concern.  For  the  illufiration  of  this,  we  fhail  take  a 
curfory  view  of  the  arts,  fciences  and  trades,  and  the 
very  tools  they  perform  tlieir  labours  and  contrivances 
with,  which  are  numerous  as  their  various  occafions 
require. 

What  is  there  that  falletli  under  the  infpecliun  of 
man^s  Senfes,  that  he  doth  not  employ  to  .f  ome  ufe 
or  purpofe,  for  either  private  or  public  good  ?  The 
Celeilial  Bodies,  the  fun,  moon,  and  other  planets,  he 
employs  to  the  noble  purpofes  of  ailronomy,  naviga¬ 
tion,  and  geography.  What  an  abundant  mafs  of 
knowledge  miiil  the  Soul  be  endowed  with,  to  invent 
the  ufeful  fciences  of  geometry  and  arithmetic,  both 
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fpecious,  and  in  numbers  ;  and  thofe  nice  and  various 
inftruments^  made  ufe  of  by  the  geometrician^  aftro- 
noiner,  geographer,  and  bailor  !  What  wonderful 
fagacity  is  Ihewn  in  the  bufmefs  of  optics,  particular¬ 
ly  in  the  late  invention  of  the  telefcope  ;  wherewith 
new  wonders  are  difcovered  among  God’s  works,  in 
the  Heavens  ;  as  there  are  here  on  Earth,  with  the 
microfcope  and  other  glaffes  I  And  as  for  this  lower 
world,  what  material  is  there  to  be  found  ;  what 
kind  of  earth,  ftone  or  metal  ;  what'  animal,  tree 
or  plant,  and  the  very  Ihrubs  of  the  field  ;  in  a  v'ord, 
what,  of  all  the  excellent  variet}^  of  things  the  Cre¬ 
ator  has  furnilhed  the  world  with,  for  all  iifes  and 
occafions,  in  all  ages,  that  Man’s  contrivance  doth  not 
extend  unto,  and  make  fome  way  or  other  advanta¬ 
geous  to  himfelf,  and  ufeful  for  building,  cloathing, 
food,  phyfic,  tools  or  utenfils,  or  even  only  for  plea- 
fnre  and  diverfion  !  But  now  confidering  the  power 
and  extent  of  Human  art,  there  arc  others  things 
which  further  demonftrate  the  fuperintendcnce  of  the 
Great  Creator  ;  and  we  find,  that  things  of  great 
and  abfolutely  neceffary  ufe  have  foon,  and  eafily  oc¬ 
curred  to  the  invention  of  man  ;  while  thofe  of  little 
ufe  are  rarely  and  flovvdy  difcovered,  if  ever. 

We  have  as  early  as  the  Mofaic  hiftory  an  account 
of  the  invention  and  progrefs  of  the  more  ufeful  occu¬ 
pations  :  thus  (Gen.  hi.  23.)  Adam  was  fent  forth 
from  the  garden  of  Eden,  by  God  himfelf,  to  culti- 
vate  the  eai'tli  ;  and  in  the  next  chapter  his  two 
fons  Cain  and  Abel  were  differently  employed,  Cain 
was  a  tiller  of  ground,  the  other  a  keeper  of  ilieep. 
Jabal  was  father  of  fiich  as  dwell  in  tents,  (Gen.  iv.) 
that  is,  he  was  the  inventor  of  tents.  lAbal  Cain 
was  an  inftruclor  of  every  artificer  in  brafs  and  iron, 
or  the  firll:  that  found  out  the  art  of  melting  and  nial- 
leating  metals,  making  them  ufeful  for  tools,  and  other 
neceffmy  im  dements  :  his  filler  Naaraah  is  alfo  faid 
to  have  li  ve  ited  fpinning  and  cloathing.  Yea,  the 
ry  art  of  mnlic  is  thus  early  aihrihed  to  1  ubah 
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(Gen.  iv.  21.)  fo  indulgent  was  the  Creator  to  find 
means  to  divert  melancholy,  to  cheer  the  fpirits,  and 
to  entertain  and  pleafe  mankind.  We  may  learn 
from  hence,  that  matters  of  lefs  concern,  and  thofe 
of  dangerous  confequence,  were  for  our  inftrudtion, 
left  exercifes  of  the  wit  and  faculties  of  men. 

What  an  excellent  property  of  the  Soul  is  the 
Memory,  what  a  vaffc  variety  of  things  does  it 
retain  !  Tho’  we  are  every  day  crowding  it  with 
frefh  objects,  yet  it  fliil  preferves  thofe  committed 
to  it  many  years  paft  ;  who  can  comprehend  where 
where  it  lays  up  all  thefe  things  ?  by  Vv^hat  means  doth 
it  retain,  and  keep  them  feparate  and  diftind:,  fo  as 
not  to  confufe  each  other  ?  it  holds  a  multitude  of 
of  adions  within  its  narrow  corapafs,  and  yet  pre- 
fents  to  us  each  Tingle  one  diftind  and  clear,  when¬ 
ever  we  have  occafion  to  recall  it.  It  is  a  guardian 
and  truftee  of  all  we  fee,  hear,  read,  and  of  all  that 
our  own  refledions  teach  ns  ;  his  a  domeftic  and  na¬ 
tural  treafure  of  exquifite  value  ;  the  monuments  of 
the  hiftory  of  nations  have  bounds,  but  the  memory  of 
man  has  none  ;  it  joins  one  hillory  to  another.  What 
.it  has  once  admitted  in  good  order  (efpecially  when 
it  retains  any  obied  with  the  flrong  ties  of  reafoning 
and  pleafure)  is  a  depofition  it  preferves  for  us  all 
our  lives.  What  is  mod  to  be  wonder’d  at,  is  the 
perfpecuity  that  is  maintained  among  thefe  images, 
which  no  length  of  time,  nor  change  of  fituation, 
can  poffibly  efface  or  einbarrafs.  If  we  are  Ihewn 
the  pidure  of  man  we  have  not  feen  for  twenty  years 
together,  his  a  doubt  but  we  immediately  find  many 
faults  with  it,  yet  probably  do  not  think  it  altogether 
unlike  the  original  ;  that  the  mouth  is  too  wide, 
the  turn  of  the  face  is  too  much  upon  the  round,  and 
that  the  eye  is  too  full  and  looks  fad.  Thofe  who 
have  lived  with  the  man  we  fpeak  of,  will  find 
our  judgment  is  right;  but  vrhere  is  the  voucher  that 
can  authorize  this  cenfure  I  it  is  apother  more  faith¬ 
ful  ai  id  indeliabie  poi>trait,  which  the  bare  fight  of 
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that  man  has  left  in  the  memory,  and  which  a 
million  of  other  pifliires,  could  by  no  means  hin¬ 
der  from  didinguilhing  dire^ly.  It  is  that  enrich¬ 
ing  faculty  the  Memory  that  fo  feafonably  filp- 
plies  us  with  the  difcoTeries  of  the  greateft  geniuses 
in  every  age  ;  with  the  raxdfhing  hrokes  of  the  mod 
eloquent  orators  and  ingenious  poets  ;  the  refledlions 
of  men  deep  in  penetration,  wdiom  a  long  experience- 
has  made  perfed  ;  in  Ihort,  with  v/hatever  they  have 
been  able  to  colled,  in  confcquence  of  their  own 
remarks,  or  by  means  of  others. 

We  experience  in  our  memories  a  kind  of  conveni¬ 
ence,  never  met  with  in  any  common  magazine  ;  in 
the  latter  we  are  obligkl  to  refer  to  home  particular 
mark  or  number  in  order  to  produce  the  matter  con¬ 
tended  for  :  whereas  with  the  memorv  it  is  the  re- 

^  '  j 

verfe,  for  if  we  want  to  recoiled  any  thing,  the  ideas 
themfelves  offer  their  fervice  ;  that  which  immediate-" 
ly  concerns  him,  after  it  has  liiiniderM  to  him,  diri 
appears  in  his  turn,  tho’  dill  ready  to  ihew  itfelf ,  a- 
gain  upon  every  new  command.  When  we  confidcr 
what  amazing  things  many  men  have  done,  we  can 
nolefs'be  adoniflied' at  the  excellency  of  our  na- 
ture  :  what  a  vad  capacity  did  it  require,  to 
difeover  the  mode  of  expreiling  every  meaning  and 
thought  of  our  vninds,  by  the  ufe  of  twenty-four 
charaders  or  letters  ;  and  to  exprefs  all  number  by 
the  application  of. only  ten  figures  ! 

If  we  may  confider  fome  men  in  particular,  here 
is  more  matter  of  furprize  :  King  Mithridates 
made  himfelf  mader  of  no  lefs  than  twenty-twm  dif¬ 
ferent  languages ;  the  famous  Origen  coinpofed  no 
lefs  than  fix  thoufand  books  ;  Pliny,  in  colleding 
his  natural  hidory,  confulted  above  two  thoufand 
different  authors  ;  the  memory  of  Cyrus  was  fo  great, 
that  he  called  every  man  in  his  prodigious  army  by  his 
right  name  ;  Seneca  could  repeat  two  thoufand 
names,  in  the  exad  order  they  were  fpoke,  only 
once  hearsng  them  ;  Leonardo  de  Vince,  by  the  af« 
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fiftance  of  an  extenfive  memory,  made  himfelf  fo 
great  a  proficient  in  his  profellion  of  hiftory  and 
painting,  that  none  every  went  before  him  ;  and  yet 
Jie  was  fkilled  in  fculpture,  architedlure,  mathema¬ 
tics,  mechanics,  &:c. 

Who  but  the  Omnipotent  could  make  fuch  a  di¬ 
vine  fubftance,  endowed  with  thofe  admirable  facul¬ 
ties  and  powers,  as  the  rational  foul  hath  ?  a  being 
fo  fafhioned  as  to  bear  the  Creator's  vicegerency  in 
this  lower  world  ;  to  employ  the  fevcral  creatures  ; 
to  make  ufe  of  various  materials ;  to  manage 
the  grand  buflnef  of  the  creation  ;  and  to  furvey 
the  glories  of  all  the  vifible  works  of  a  God  !  a  crea¬ 
ture,  without  which  this  lower  world  would  have 
been  a  dull,  uncouth,  defolate  globe :  'who,  or 
what  lefs  than  the  infinitely  wife  Being,  could 
form  inch  a  rational  creature,  fuch  a  divine  fub- 
france  as  the  foul  !  for  fuppofe  we  fhould  allow  the 
atheifl:  any  of  his  nonfenfical  fchemes,  the  epicurean 
his  fortuitous  concourfe  of  atoms,  ‘or  the  cartelian  his 
created  matter  put  in  motion  ;  by  what  means  could 
he,  in  his  way,  produce  fuch  a  divine  fubllance,  en¬ 
dowed  exaftiy  with  fuch  faculties,  powers,  and  dif- 
poiitions,  as  the  various  occafions  of  life  require 
from  fuch  a  creature  !  Why  fhould  not  rather  all  the 
arts,  the  difpofitions  and  ingenuities  of  men,  if  made 
by  a  mechanical  proceis,  and  not  by  the  Deity,  have 
been  more  nearly  alike  ?  particularly,  why  fhould  not 
each  have  thought  upon  every  advantage  of  equal 
ufe,  as  another,  many  ages  fince?  Why  not  that  man 
have  effecled  as  well  as  this  fome  thoufand  years 
after  ?  why  alfo  fhould  not  all  nations  and  all  ages 
improve  in  every  thing  as  well  as  this  or  that 
age,  or  nation  only  ?  Why  fhould  the  Greeks,  A- 
rabians,  Perfians,  or  Egyptians  of  old,  fo  far  ex¬ 
ceed  thofe  of  the  fame  nations,  at*  this  late  pe¬ 
riod  ?  How  could  it  come  tc  pafs,  that  the  ufe 
of  the  magnet,  the  art  of  printing,  making  clocks, 
the  invention  of  telcfcopes,  and  a  great  number 
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3f  Other  artifices,  fhould  efcape  the  difcovery  of 
Archimedes,  Anaximenes,  and  many  more  celebra- 
red  virtuofos  of  the  early  ages,  whofe  contrivance  of 
various  engines,  fpheres,  and  other  curious  inftru- 
ments  are  recorded?  Why  cannot  the  paft  (or  the 
prefent)  age,  fo  eminent  in  the  different  branches 
of  polite  learning,  for  improvements  in  all  arts,  (per-= 
daps  ex  Telling  any  age  of  the  known  world)  difcover 
thofe  hidden  quasfita,  which  may  probably  be  re- 
ferved  for  the  difcovery  of  future  and  iefs  learned 
generations  ?  Of  thefe  weighty  matters, '  no  iatis- 
factory  account  can  .  be  given  by  any  mechanical 
hypothefis,  or  other  form,  without  taking  in  the 
faperintendance  of  the  univerfal  Ruler  of  the  world, 
who  inanifelfs  himfelf  fufficientiy  in  the  moil  confide- 
rable  works  of  men,  by  numberlefs  inftances  of  his 
unexampled  goodnefs,  or  by  feme  remarkable  tranf- 
aftion  of  his  providence,  fet  forth  as  a  token  of  his 
love  for  the  foul. 

Let  us  therefore  follow  the  advice  of  Solomon, 
(Eccl,  ix,  10.)  Whatfoever  thy  hand  findeth  to  do, 
do  it  with  all  thy  might  ;  lay  hold  on  every  occafion 
that  prefents  itfelf,  and  improve  it  \vith  the  utmofl 
diligence  :  becaufe,  now  is  the  time  of  aflion,  both 
in  the  employment  of  the  body  and  of  the  mind,  now 
i^  the  feafon  of  ftudying  either  arts  and  fcience,  or 
wifdom  and  virtue ;  for  which  we  lhali  have  no 
opportunity  in  the  place  whither  we  are  going  in  the 
other  world  ;  for  there  is  no  work,  nor  device,  nor 
knowledge,  nor  wifdom,  in  the  grave  whither  thou 
goeft. 
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A  particular  Defcription  of  tke  Human 

Body. 

have  perhaps' polTeired  a  body  for  feveral 

j  c  once  thought  what  a  won¬ 

derful  compofition  that  body  is.  We  eat,  drink 
heep,  draw  in  the  breath  of  life,  feel  our  blood  cir- 
culate,  walk,  ftand  ftill,  lie  down,  rile  again^  fpeak 
with  our  tongue,  hear  with  our  ears,  •  fee  with  our 
eyes,  fmell  with  our  noflrils,  tafte  with  our  pala'te 
ieel  all  over  our  body,  and  probably  not  once  re- 
nefted,  how  admirable  all  thefe  are,  and  what  a  grand 
difplay  of  judgment  has  been  Ihewn  in  forming  and 
difpofmg  them  for  ufe  ;  and  ftill  what  a  fubjed  for 
reflection  is  here ! 

How  furprizingly  curious  is  the  ftrudure  of  man’s 
Body  ;  what  a  pleafing  variety  of  the  moft  cxquifite 
modes  of  workmanlhip  are  exhibited  in  this  movino- 
machine  of  ours,  \vhere  all  the  parts  are  fo  exaCh 
ly  correfpomlent,  as  to  anfwer  the  great  purpofe 
which  they  originally  were  intended  for  !  What  a 
commodious  pofture  for  a  rational  creature  is  the 
erea  pofitioii  of  the  body  of  Man  ;  for  without  this 
form,  he  could  not  readily  have  turned  himfelf  to 
perform  his  various  neceffary  offices,  much  lefs  to 
exercife  his  faculties  among  the  curiofities  of  nature 
and  art.  His  hand,  particularly,  could  not  have 
been  in  fuch  great  readinefs  to  execute  the  commands 
of  the  will,  and  didates  of  the  foul  ;  his  eyes  w^ould 
have  been  the  moft  prone  to  danger,  and  incommo- 
dioufly  fituated  of  all  animals  -;  but  by  this  fituation 
he  can  call:  his  eyes  upwards,  downw^ards,  and  round 
about  him ;  he  hath  a  glorious  hemifphere  of  the 
heavens,  and  an  ample  horizon  pn  earth,  to  enter 
-tain  his  eye. 
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The  figure  and  fiiape  of  man’s  body,  is  the  moft 
commodious  that  poliibly  could  be  devifed  for  fuch 
an  animal  ;  the  moft:  agreeable  to  his  motion,  to  his 
labours,  and  all  his  occafions^.  For  had  he  been  a  ra¬ 
tional  reptile,  he  could  not  have  moved  from  place  to 
place,  ‘faft  enough  for  his  bulinefs  :  had  he  been  a  ra¬ 
tional  quadrupede,  among  other  things  he  would 
have  loft  the  benefit  of  his  hands,  thofe  noble  inftru- 
ments  of  the  moft  ufeful  performance  of  the  body.  As 
in  the  figure,  fo  in  the  ftature  and  fize  of  man’s  bo¬ 
dy,  we  have  another  manifeft  indication  of  Excellent 
defign  :  that  is,  not  too  pigmean,  nor  gigantic  ;  ei¬ 
ther  of  which  proportions  would  have  been  very  in¬ 
convenient,  both  to  himfelf  and  his  bufmefs,  or  tO' 
the  reft  of  his  fellow  creatures.  Too  pigmean  would 
have  renderM  him  too  puny  a  lord  of  the  creation  j 
too  impotent  and  unfit  to  manage  the  inferior  crea¬ 
tures :  befides,  he  would  have  been  expos’d  to  the  af- 
faults  of  the  weakeft  animals,  to  the  ravening  appe¬ 
tite  of  voracious  birds,  and  endanger’d  his  being  trod¬ 
den  to  death  by  any  animal  of  greater  bulk  than  him¬ 
felf.  On  the  other  hand,  had  man  been  enormoufly 
gigantic,  it  would  have  given  him  an  opportunity  of 
executing  the  greateft  afts  of  tyranny  ;  and  perhaps 
might  have  been  too  ftrong  in  fome  refpedts,  even  for 
his  own  kind,  as  well  as  others.  Locks  and  doors 
might  have  been  made  of  fuificient  ftrength  to  bar- 
racade  our  houfes,  walls  and  ramparts  ftrong  enough: 
to  defend  our  cities ;  but  thefe  things  could  not  have 
been  performed  without  an  enormous  and  inconveni¬ 
ent  expencc  of  room,  materials,  and  fuch  ne- 
cefTaries,  as  fuch  large  ftruftures  would  require 
more,  undoubtedly,  than  the  world  could  have 
afforded  to  all  ages  and  places.  No  other  caufe 
can  be  afligned,  why  Man  was  not  made  bigger  than 
he  is,  but  his  relation  to  the  univerfe. 

V7hat  a  noble  fituation  is  that  of  the  Head,  which 
is  placed  as  on  an  eminence,  being  the  moft  proper 
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ftation  poUible  for  the  repofitory  of  the  four  Senfes, 
three  of  which  we  ihall  chiefly  defcribe  ;  the  fourth, 
namely  the  Eye,  being  endued  with  fo  many  excel¬ 
lent  properties,  we  fliall  treat  of  that  curious  organ 
of  the  Human  fpecies,  feparately  from  any  other 
fubjeH. 

The  fenfe  of  Hearing  is  depofited  in  the  mofl:  con¬ 
venient  part  of  the  body,  near  the  common  fenfory 
the  Brain,  to  give  the  more  fpeedy  information  ;  in 

^0  1^  e  e  it  can  be  beft  guarded,  and  where  it  is 

inoit  free  from  annoyances  and  harms  ;  and  where 
it  gives  the  lead:  hindrance  to  the  exercifes  of  any 
other  power ;  in  a  place  appropriated  to  the  peculiar 
ufe  of  the  principal  fenfes,  in  that  lofty  eminence, 
where  it  can  receive  the  mofl  intelligence,  and  judge 
with  the  niceft  obfervation.  There  is  a  difcreet  por¬ 
tion  of  the  Creator's  providence  in  the  fubftance  of 
the  outward  Ear,  which  is  hard  and  horny  ;  if  it 
had  been  bone,  it  would  have  been  troublefome, 
and  liable  by  many  accidents,  to  break  ofl' ;  if  flefli, 
it  would  then  have  been  fabjefl  to  contufion,  and 
would  neither  have  remained  fufpended,  nor  fo  kind¬ 
ly  receive  and  circulate  the  founds,  but  abforb,  re¬ 
tard,  and  blunt  their  progrefs  into  the  inward  organ  r 
but  being  hard,  and  curioufly  fmooth  and  tortuous, 
founds  find  an  eafy  paflage,  with  a  regular  volutatioii 
and  refraHion  ;  as  in  a  well  built  arch,  grotto,  or 
mufical  inflrument,  which  magnifies  and  meliorates 
founds  ;  and  fome  of  which  convey  ev^en  a  whifper 
to  a  greater  diftance.  The  Hearing  is  always  open, 
it  is  a  fenfe  we  need  even  while  we  are  fleeping  ;  for 
if  any  found  enters,  we  awake.  If  the  pafiage  inta 
the  ear  had  been  ftraight,  the  found  would  diflipate 
and  efcape  before  the  fenfe  could  be  affeHed  :  and, 
to  prevent  the  invafion  of  noxious  infeHs,  Nature 
hath  fecured  this  pafiage  with  a  bitter  naufeous  excre¬ 
ment,  afforded  from  the  glands  appropriated  for  that 
purpofe.  There  is  alfo  a  fpecial  contrivance  of 
the  nerves,  miniflering  to  this  fenle  of  Hearing, 
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which  may  not  be  unworthy  of  notice  :  and  that 
is,  the  branches  of  one  of  the  auditory  nerves,  fpread 
partly  to  the  mufcles  of  the  Ear,  the  Eye,  the 
Tongue  and  inllruments  of  Speech,  which  arc  inocu¬ 
lated  with  the  nerves  to  go  to  the  Heart  and  Breaft ; 
by  which  means  there  is  an  admirable  and  ufeful 
confent  between  thofe  parts  of  the  body,  it  being 
natural  for  moft  animals,  upon  hearing  any  uncouth 
noife,  immediately  to  ereCz  their  ears,  and  prepare 
them  to  catch  every  found  ;  to  open  their  eye/j 
(thofe  conflant  faithful  centinels)  to  hand  upon  their 
watch  ;  and  to  be  ready  with  the  mouth  to  call  out 
or  utter  what  the  preient  occahon  lhall  di61:ate,  to 
guard  them  from  external  dangers.  There  is  belidcs 
this  in  Man,  another  great  ofe  in  the  nervous  com¬ 
merce,  between  the  ear  and  the  mouth  ;  that  the 
voice  may  correfpond  with  the  hearing,  and  be  a 
kind  of  echo  thereof,  that  what  is  heard  with  one  of 
the  two  nerves,  may  be  readily  exprefled  with  the 
voice  by  the  help  of  the  other. 

As  the  fenfe  of  Smelling  is  ^particularly  ufeful  fhall 
make  a  few  remarks  on  that  fubje(51:,  which  may  fuffice, 
becaufe  its  apparatus  (altho^  fufliciently  grand  and 
admirable)  has  not  fiich  a  multiplicity  of  perfections  as 
the  eye  and  ear  ;  it  being  fiiincient  in  this  fenfe,  that 
the  odoriferous  elEuvia  of  bodies  can  have  a  free 
paiTage  to  the  olfactory  nerves,  without  the  formali¬ 
ties  of  refraction,  and  other  preparations  neceffary 
for  the  perfe-ftion  of  the  two  former  fenfes.  Accor¬ 
dingly  the  beneficent  Creator  hath  made  fufficient  pro- 
vifion  for  the  reception  of  fmells,  by  the  aperture  of 
the  Noftrils  ;  made  not  of  flelh,  or  bone,  but  cartilagi¬ 
nous,  the  better  to  be  kept  open,  and  withal,  to  be 
dilated  or  contracted,  as  there  is  occafion,  and  for 
which  purpofe  it  hath  feveral  curious  and  proper 
mufcles  The  nofib’ils  are  placed  high,  becaufe  all 
feent  afeends,  and  have  with  great  reafon,  a  near  vi¬ 
cinity  with  the  mouth,  as  they  allift  us  in  judging  of 
meat  and  drink,  and  are  ever  partly  open  ;  there  is' 
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meat  and  drink,  and  are  ever  partly  open  ;  there  is 
another  excellent  property  in  the  lower  part  of  the 
Nofe,  being  eafily  moveable,  having  a  fet  of  mufcles 
to  lift  up,  open  or  {hut  the  noftrils,  and  fo  adjuft  it  to 
every  occafion  of  fenfc,  as  far  as  is  requifite  :  and  as 
a  farther  guard  againft  the  ingrefs  of  noxious  things^ 
Hairs  are  placed  at  the  entrance  of  the  noftrils, 
which  in  fome  meafure  ftop  the  entrance  of  things 
improper,  or  at  leaft  give  warning  of  them.  They 
have  befides  a  humidity  neceffary  for  repelling  diift 
and  other  extraneous  bodies. 

The  Tafte,  which  is  to  diftinguiih  the  quality  of 
what  we  take,  is  in  that  part  of  the  mouth  where 
nature  has  laid  open  a  paffage  for  what  we  eat  or 
drink.  The  all- wife  Creator  feerns  to  have  eftablllhed 
a  great  confent  between  the  Eye,  the  Nofe,  and 
Tongue,  by  ordering  the  branches  of  the  fame  nerves 
to  each  of  thofe  three  parts ;  and  indeed  to  divers  other 
parts  of  the  fame  body,  by  which  means,  there  is  all 
the  guard  that  can  be,  againft  pernicious  food ;  for 
before  it  is  taken  into  the  ftomach,  it  muft  undergo 
the  trial  of  three  of  the  fenfes  viz.  the  ferutiny 
of  the  Eye,  the  ftreet  furveyor  of  its  outward  ap« 
pearance ;  and  the  probation  of  the  Smell  and  Tafte, 
the  two  fevereft  judges  of  its  natural  conftitution  and 
compofttion. 

What  a  variety  of  ufes  hath  Nature  laid  upon  that 
aftive  member  the  Tongue  !  the  grand  inftrument  of 
tafte,  the  faithful  judge,  the  centinel,  the  watchman 
of  all  our  nourifhment;  the  artful  modulator  of  our 
voice,  the  neceflary  fervant  of  maftication,  fucking, 
fwallowing,  and  various  other  ufes. 

What  an  inftance  of  contrivance  in  our  bodies,, 
that  thefenfe  of  h  eehng  is  placed  in  no  particular  part, 
but  equally  diffufed  through  the  whole  ftrufture,  that 
we  may  not  receive  any  blows  or  too  rigid  attacks  of 
cold  and  heat,  without  being  fenfible  of  them,  and  fo 
be  warned  to  defend  ourfelves.  This  fenfe  of  feel- 
ing  is  perform^  by  nerves,  fpread  in  the  moft  curious 
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manner,  throughout  the  whole  body.  Thus  in  the 
lenfes  of  animals  we  have  a  wife  economy  worthy 
of  the  Creator,  openly  demonftrating  his  power, 
wifdom,  and  indulgence.  We  Ih a  11  juft  mention  one 
prodigious  work  of  nature,  and  that  is  the  circula¬ 
tion  of  Blood  in  the  Fcetus  in  the  womb,  fo  different 
from  the  method  thereof  after  it  is  born.  In  the 
womb,  while  it  is  one  body  with  the  mother,  and 
hath  no  occafion  nor  place  for  refpiration,  there  are 
two  palfages  on  purpofe  for  the  tranfmition  of  the 
blood,  without  pafling  it  through  the  lungs  ;  but  im¬ 
mediately  after  the  foetus  is  born,  and  thereby  be¬ 
comes  a  perfedly  diftind  being,  thefe  two  paffages 
are  Ihut  up  ;  one  nearly  obliterated,  the  other 
becomes  a  ligament :  What  is  Thought  and  Contri¬ 
vance,  if  this  be  not  ?  namely,  that  there  fhould  be 
a  temporary  part  of  the  Body,  made  juft  for  the  pre- 
fent  exigence  ;  to  continue  whilft  there  is  occafion 
for  it,  and  to  ceafe  when  there  is  none. 

How  excellently  we  are  defended  againft  prejudice 
in  the  Throat  or  Gullet,  as  the  paffage,  for  the  en¬ 
trance  of  the  air  we  breath  into  the  lungs,  is  placed 
near  that  whereby  v/e  fwallow  our  food  :  What  im¬ 
minent  danger  fhould  we  be  in,  by  every  niorfel  of 
nourilhment  we  take,  in  ftopping  our  breath,  had  not 
God  (whofe  goodnefs  extends  to  the  minuteft  particu¬ 
lar)  made  a  little  lid  or  cover,  which  conftantly  ihuts 
down  of  itfelf,  over  the  palTage  thro^  which  we  re¬ 
ceive  our  breath  ;  and  with  fuch  wonderful  exaftnefs 
and  care  does  it  execute  its  office,  though  we  have 
occafion  for  it  ever  fo  often,  it  has  rarely,  if  ever* 
been  known,  that  any  accident  has  happened  to  man-^ 
kind  this  way. 

Again,  ^yhat  provifion  there  is  made  in  the  Sto¬ 
mach  for  digefting  our  food,  and  to  make  it  nourilh 
the  wliole  body !  how  amazing  the  perpetual  motion 
of  the  Heart,  which  drives  the  blood  to  every  part 
of  the  body  ;  for  if  it  ceafes  one  moment,  life  would 
be  immediately  extinguiihed  I  What  influent  matter 
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of  fiirprize  do  they  hnd  who  have  feen  a  human- 
body  differed  !  to  fee  what  a  vaft  number  of  in¬ 
conceivable  fine  veins  and  arteries  are  there  contain¬ 
ed  that  fuftaiu  the  interior  parts  of  fuch  a  noble  edi¬ 
fice  !  W  hat  infinite  wifdom  is  ihewn  in  the  continual 
play  of  the  Lun^s,  whi  h  alternately  dilate  and  con- 
tradfc,  to  receive  and  return  the  air  we  breathe. 

We  lhall  pal’s  by  the  particular  conformation  of 
many  parts  (the  Ligaments  and  Faftenings)  the  better 
to  complete  our  defign,  for  inftance,  of  the  Perecar- 
diurn  to  the  Diaphragm  (which  is  peculiar  to  Man.) 

As  an  explanation  would  take  up  mo  e  pages  than  this 
treatife  will  admit,  the  variety  of  fiv  jedts  confidered, 
and  thofe  technical  terms  little  underflood  by  fome  of 
our  Readers,  therefore  we  lhall  proceed  to  deferibe  as 
before,  fuch  parts  of  the  Human  Strudlure,  as  lhall 
difplay  the  wifdom  of  God  in  fo  intelligent  a  manner, 
that  the  meanefi;  capacity  may  both  underhand  and 
admire. 

Let  us  next  examine  the  curious  fabrick  of  the 
Bones,  thofe  pillars  of  the  body,  how  artificially* 
made  :  What  fo  commodious  a  texture  could  have  , 
been  given  them,  to  be  fo  firm,  flrong,  and  light  f 
Who  could  have  lhaped  them  fo  neatly,  and  adapted 
them  to  every  part,  to  be  of  fuch  life  ;  made  them 
of  fuch  exadl  lengths,  given  them  fuch  proper  fizes, 
and  lhapes ;  channelled,  hollowed,  and  headed  them 
in  fo  complete  a  manner  ?  How  artfully  are  the  joints 
contrived  to  render  our  limbs  pliant  and  fit  for  every 
motion,  their  bandage  keeping  them  from  luxation  ; 
the  oily  matter  to  lubricate  them,  and  their  being  fo 
fmootli,  that  nctwithftanding  their  being  in  ufe  for 
fifty  years,  they  are  not  injured  by  fo  long  and  nearly 
a  pet'petual  motion.  How  curioufly  placed  are  the 
bones  from  head  to  foot  !  the  vertebra  of  the  Neck 
'and  Back  bone  made  fhort  and  complanated,  firmly 
braced  with  mufcles  and  tendons  for  eafy  incurbation 
of  the  body  ;  but  withal  for  greater  ftrength  to  fup- 
]X)rt  its  own  weight,  together  with  other  additional 
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weight  it  may'  have  occafion  to  bear.  The  Thigh 
bones  long,  of  great  ftrength,  and  every  way  well 
fitted  for  the  various  motions  of  the  body.  The  Feet 
are  accomodated  with  a  great  number  of  fmall  bones, 
curiouQy  and  firmly  tacked  together  ;  to  which  alfo 
muft  be  added  the  affiftance  of  the  mufcles,  to  anfv  er 
all  the  motions  of  the  legs  and  thighs,  and  at  the  fame 
time  to  keep  the  body  upright,  and  prevent  its  falling 
by  readily  aflifting  againft  every  vacillation  thereof ; 
and  with  frequent  and  eafy  touches  it  keeps  the  line 
of  innexion  and  centre  of  gravity  in  due  place  and 
order.  And  as  the  Bones  are  adapted  to  prop,  fo  all 
parts  of  the  body  are  as  incomparably  placed  to  poife 
it,  not  one  fide  too  heavy  for  the  other,  but  all  in 
a  juft  equipoife  :  The  fhoulders,  arms,  and  hides 
equilibrated  on  one  part ;  on  the  other,  part  of  the 
vifcera  of  the  belly  counterpoifed  with  the  weight  of 
the  fcapnlar  part,  and  that  ufefui  culhion  of  flefli  be¬ 
hind.  To  all  this  we  may  add  the  wonderful 
concurrence  and  miniftry  of  the  prodigious  number 
and  variety  of  mufcles,  what  fervice  they  are  to 
us  in  running,  leaping,  dancing,  and  every  other 
exercife. 

Next,  let  us  confider  the  Lodgment  of  the  cu¬ 
rious  parts  of  man’s  body,  wliicli  is  no  lefs  admirable 
than  the  parts  tliemfelves,  all  fet  in  the  moft  conve¬ 
nient  places,  in  order  to  accomplifh  their  own  feveral 
purpofes  and  defigns  ;  mutually  to  ailift  and  help  each 
other.  Where  could  the  eye,  the  ear,  and  tongue, 
be  fo  commodioiiily  fix’d  as  in  the  Head,  fo  near 
the  Brain,  a  pait  well  guarded,  and  of  little  ufe 
than  to  be  a  feat  to  thofe  fenfes  ?  Where  could 
we  place  the  hand  to  be  fo  ufefui  on  every  oc¬ 
cafion,  but  juft  where  it  is  ?  There  is  a  very 
curious  particularity  in  the  hand  which  renders  it  of 
great  utility  toman,  viz.  the  difference  in  the  length 
of  the  Fingers  ;  for  by  this  contrivance,  when  we 
grafp  any  thing  of  a  large  circumference,  the  ends  of 
them  come  to  an  equal  length,  whereby  we  are  ena- 
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bled  to  take  firmer  hold  :  they  are  equally  ferviceabFe 
in  holding  fmall  things  between  our  fingers,  which 
other  wife  would  have  been  apt  to  flip  away.  Thefe 
and  many  other  inconveniencies  ihould  we  have  ex¬ 
perience,  had  our  fingers  been  formed  otherwife 
than  as  they  are.  And  fuch  is  the  flexibility  of 
our  joints,  that  the  fingers  are  clofed  and  opened 
without  any  difficulty  ;  fo  that  by  their  help,  the 
hand  is  enabled  to  perform  all  the  offices  of  life ; 
for  it  is  with  the  hand  we  till  the  ground,  plant 
trees,  build  houfes  and  palaces,  and  fetch  from  all 
parts  of  the  world,  every  commodity  of  life. 

Where  could  we  lodge  the  Heart,  but  in  or  near 
the  centre  of  the  body  ;  where  find  room  for  that 
noble  engine  to  play  freely  in,  guarded  as  it  is  from 
external  harms,  but  in  the  very  place  where  it  is 
fo  well  fecured  ?  Is  it  poffible  to  fix  all  the  arteries 
and  veins  to  convey  nouriihment,  and  the  nerves  fen- 
lation,  throughout  the  body  in  a  be  tier  manner  than 
their  prefent  btuation  will  admit  of!  The  mofl: 
magnificent  and  ingenious  pieces  of  mechanifm  that 
ever  were  invented  by  human  art,  are  far  inferior 
to  this  fingle  flruclure.  Where  could  we  fet  the 
Legs  or  Feet,  but  where  they  are,  to  bear  up  and 
handfornely  carry  about  the  body  ^  What  covering, 
what  fen  e  could  we  find  out  for  the  whole  frame, 
better  thanthafof  Nature’s  own  providing  the  Skin? 
How  could  we  fhape  it  to,  or  brace  it  %bout  every 
part  of  us  either  better  for  convenience  or  orna¬ 
ment  ?  What  better  texture  could  we  give  it,  which, 
altho  lefs  obdurate  and  firm  than  chat  of  fome 
other  animals,  gtet  is  fo  much  the  more  fenfible  of 
every  touen,  and  more  conipliant  v/ith  every  mo¬ 
tion,  whether  circular,  diredb,  violent,  fwift  or  flow  ? 
And  being  eafily  defeniible  by  the  povrer  of  man’s 
reafon  and  art,  is  therefore  much  the  properefl:  te¬ 
gument  for  fuch  a  reafonable  creature. 

Here  we  might  have  put  an  end  to  our  obfervations 
relating  Man,  but  that  there  flill  are  three  things  fo- 
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expreffly  declaring  the  Divine  mianagement  and  con¬ 
currence,  and  being  of  fo  important  a  nature  to  Man, 
that  we  cannot  omit  mentioning  them  (although  more 
amply  taken  notice  of  by  others)  and  that  is,  the 
great  and  ferviceable  variety  throughout  the  world  of 
men^s  Faces,  Voices,  and  Hand-writings.  Had 
bodies  been  made  according  so  any  of  the  Athe-  - 
iftical  fchemes,  or  any  other  method  than  that  of  the 
Omnipotent,  this  wife  variety  wmuld  never  have  been ; 
but  men’s  faces  would  have  been  alike,  and  caft  in 
the  fame,  or  not  a  very  different  mould ;  their  or¬ 
gans  of  fpeech  have  founded  the  fame,  or  not  with 
fo  great  variety  of  notes  ;  and  the  fame  ftrudfure 
of  mufcles  and  nerves  would  have  given  the  fame 
diredion  in  writing.  In  this  cafe,  what  confu- 
fion,  difturbance,  and  mifehiefs,  would  the  world 
continually  have  lain  under !  No  fecurity  to  our 
perfons,  no  certainty  nor  enjoyment  of  our  poffef- 
fions  ;  no  juftice  between  man  and  man;  no  di- 
ftinftion  between  good  and  bad,  of  friends  or  foes, 
father  and  child,  hufband  and  wife,  male  or  female  ; 
but  all  would  have  been  expofed  to  the  malice  of  the 
envious  and  ill-natur’d,  to  the  fraud  and  violence  of 
knaves  and  robbers,  to  the  forgeries  of  the  crafty 
cheat,  to  the  luff  of  the  effeminate  and  debauched !  our 
:ourts  of  juftice  can  abundantly  teftify  the  dire  eifefts 
of  miftaking  men’s  faces,  of  counterfeited  hands  and 
forged  writings.  But  now,  as  the  infinitely  wife 
Creator  and  Ruler  hath  order’d  the  matter,  every 
man’s  face  diftinguifheth  him  in  the  light ;  his  voice 
in  the  dark,  and  his  hand-WTiting  can  fpeak  him 
fufficiently  though  abfent,  and  be  his  witnefs  and 
fecure  his  contrads  to  future  genenerations  ;  a  clear 
demonftration  of  the  Divine  fuperintendance  and 
:are. 

Laftly,  whether  we  confider  the  bare  mechanifm  of 
the  organs,  or  the  ufe  and  convenience  of  each  fenfe  . 
ind  faculty,  we  find  it  noble,  grand,  curious,  and 
jrtificial ;  every  way  worthy  of  its  beneficent  Maker, 
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and  beyond  the  Vv^it  and  power  of  any  thing  but  a 
God. 


IE  T  us  now  confider  that  noble  organ  of 
-J  fenfe  the  Eye  ;  v/hich  (fays  a  celebrated  A- 
natoraifl)  for  its  excellence,  may  be  called  the  Mi¬ 
racle  of  the  Creator. 

Among  the  principle  parts  of  the  body  which  fhew 
the  wifdom  of  God,  none  is  found  that  Ihines  with 
greater  grandeur,  or  more  elegance  and  beauty  than 
the  Eye,  which  feems  to  have  a  peculiar  care  and  di- 
flinftion  beftowV^  upon  it  by  the  Divine  Being,  and 
difplays  the  higheft  marks  of  his  ftupendous  power. 
The  learned  have  declared,  that  nothing  can  be  ad¬ 
ded  thereto  or  alteration  made,  either  for  beauty, 
fafety,  or  ufefulnefs. 

To  enumerate  all  the  wonders  of  the  Eye,  would 
fwell  this  treatife  to  an  enormous  fize,  therefore  we 
fhall  endeavour  to  explain  its  admirable  properties  in 
fuch  a  manner,  as  an  ordinary  capacity  may  under- 
ftand,  and  the  moft  learned  admire. 

This  magnificent  ftrufture  is  entirely  difpofed  ac¬ 
cording  to  the  nature  of  light.  It  is  certain  that  we 
fee  no  objefl,  but  by  its  being  drawn  by  the  rays  of 
light  refieded  from  it,  on  a  very  fine  fkin  which  is  pla¬ 
ced  at  the  bottom  of  the  eye,  called  the  retina  :  upon 
this  thin  membrane  or  flcin,  the  light  of  pictures  ini¬ 
mitably,  the  image  of  the  fun,  moon,  flars,  or  what¬ 
ever  objecl  we  look  at,  are  reprefented  in  their  true 
colours  and  lineaments.  Birt  who  can  conceive  how 
this  is  to  be  done  ?  that  a  multitude  of  different  ob- 
jedls  fliould  all  be  pidured  at  the  fame  time,  and  each 
diftindly  within  the  fmall  compafs  of  the  Eye  I  and 
yet  this  is  a  fad  ;  tho’  beyond  our  comprehenfion. 
Let  us  but  examine  and  refled,  and  we  mufl:  admire 
the  enchanting  profpeds  we  behold  from  eminences ; 
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of  hills  and  vales,  fields,  trees,  rivers,  woods,  and 
other  objefts,  niinutely  drawn  within  the  narrow  li- 
anits  of  this  curious  fabrick. 

The  Humours  of  the  eye  are  particularly  fuitcd  for 
the  purpofe  of  drawing  together  the  rays  of  light ; 
for  when  they  enter  the  eye,  they  meet  with  a  fine 
humour,  called  the  aqueous  or  watery  humour,  be- 
caufe  it  is  in  all  refpecls  like  w^ater,  exce’pt  that  it  will 
not  freeze  even  in  the  greateft  frofts.  In  going  thro’ 
this  humour  (fuch  is  the  property  of  it)  the  rays  of 
light  are  turned  out  of  the  courfe  they  were  going 
in,  and  brought  nearly  together,  till  they  come  to  the 
fecond  humour  of  the  eye,  called  the  cryftalline  hu¬ 
mour,  which  is  a  tranfparent  foiid  fubftance,  conv  ex 
or  projecting  outwards  on  both  tides';  v/hich  unites  ail 
the  rays  on  the  bottom  of  the  eye  :  Experience  ihews, 
that  this  form  is  the  propereti  for  uniting  rays  of 
light  into  one  point. '  Thus  we  find  that  a  flat  piece 
of  glafs  has  no  power  to  unite  the  rays  of  light,  but 
if  the  fame  glafs  is  ground  convex,  (like  glalTes  of 
fpectacles)  w^e  find  it  will  gather  the  rays  into 
one  certain  point,  and  reprefents  the  exaCt  image 
of  all  objeCls  that  are  before  it ;  fo  that  by  the  help 
of  a  glafs  ground  convex,  or  even  a  common  fpecla- 
cie  glafs,  we  may  fee  exactly  how  every  thing  paifes 
in  the  eye,  how  curioufly  it  is  contrived  for  the  pur¬ 
pofe  it  was  intended,  and  how  tight  is  performed. 
To  do  this,  we  need  only  make  any  chamber  that 
has  a  profpeCl:  before  it  as  dark  as  we  can,  then  cut 
around  hole  through  the  window  lliutter  fomething 
finaller  than  the  circumference  of  a  fpeclacle  glafs  ; 
then  (the  cafe  or  fafh  being  open)  place  fuch  a  glafs 
exactly  before  and  clofe  to  the  hole,  taking  care  that 
the  light  has  no  other  pafTao-e  into  the  room  ;  then 
if  you  hang  a  white  cloth  or  ilieet  of  paper  upon  the 
wall  at  a  proper  ditiance  fi'om  the  glafs,  fo  that  the 
rays  proceeding  from  every  point  of  the  objeCls,  may- 
each  of  them  be  collected  into  its  Correfponclent  point, 
you  will  perceive  the  image  of  every  thing  without 
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the  chamber,  will  be  painted  in  the  moft  perfeft  man¬ 
ner  upon  the  cloth  or  paper,  according  to  all  its  li¬ 
neaments  and  colours,  efpecially  if  the  fun  happens  to 
Ihine  upon  the  external  objects,  and  the  glafs  be  in  the 
ftade  ;  for  inftance,  when  it  happens  that  the  fun  is 
in  the  fouth,  and  the  window  in  which  the  glafs  is, 
ilands  towards  the  north,  fo  that  none  of  the  fun^s 
rays  come  directly  upon  it,  it  will  be  necelTary  to 
move  the  paper  or  cloth  near  to  or  further  from  the 
window,  till  it  is  brought  to  the  exact  diflance  where 
the  rays  meet  in  a  point,  then  every  object  on  it  will 
appear  perfectly  clear  and  diftincT:.  This  method 
juftly  explains  the  nature  of  the  eye  ;  the  hole  in  the 
window-lhutter  reprefents  the  pupil,  the  cryllalline 
humour  performs  th(?  fame  as  the  fpedtacle -glafs  placed 
before  the  hole  ;  the  dark  room  is  a  true  reprefenta- 
tion  of  the  cavity  in  the  eye,  and  the  retina  or  thin 
membrane  which  is  placed  at  the  bottom  of  the  eye, 
is  for  the  fame  purpofe,  and  receives  the  images  of  all 
objects  that  come  before  it,  juft  in  the  fame  man¬ 
ner,  as  the  white  paper  or  cloth  receives  the  images 
of  all  objects  that  come  before  the  glafs. 

Byway  of  experiment,  take  the  eye  of  an  ox  new¬ 
ly  killed  (while  it  is  warm)  and  placing  it  before  the 
hole  of  a  dark  chamber,  inftead  of  a  fpedlacle  glafs 
and  it  pidiures  the  likenefs  on  the  paper  in  the  manner 
as  before  deferibed  :  they  who  have  time  to  examine 
it  nicely,  may  fee  the  objeds  painted  on  the  retina  of 
fuch  an  eye,  in  the  laire  manner  as  they  are  upon  the 
paper  ;  this  laft  experiment  requires  Ikill  and  trouble, 
which  the  frft  Ihows  equally  as  plain.  Thus  we  find 
a  flat  piece  of  glafs  will  have  no  effed;,  and  that  the 
moment  the  convex  or  fpecftacle  glafs  is  taken  from  the 
hole,  no  diftin(ft  objeefts  appear  on  the  paper  :  in  the 
fame  manner,  had  the  fight  been  flat  inftead  of  con¬ 
vex,  or  had  not  there  been  that  double  convex  fub- 
ftance  called  the  cryftalhnc  humour  in  it,  tho’  the 
eye  had  remained  the  fame  in  all  other  refpeefts,  yet 
it  would  not  have  diftinguilhed  any  thing  fo  clearly  ; 
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and  to  preferve  this  convexity  fo  neccffary  to  fio-ht, 
God  not  only  made  the  eye  of  a  convex  form,  %ut 
placed  in  it  a  tranfparent  fluid,  called  the  aqueous  or 
watery  humour  ;  which,  befides  refrading  or  bring, 
ing  together  the  rays  of  light,  fills  out  the  fight  of 
the  eye,  making  it  of  a  convex  form.  This  humour 
is  fo  very  neceffary  and  there  is  fuch  a  fufEcient  quan¬ 
tity,  that  if  by  any  accident  of  a  wound  or  punaure 
made  in  the  eye  it  is  entirely  let  out  or  loft,  nature 
fupplies  it  again,  fo  as  to  reftore  fight  to  the  eye. 

Galen  relates  of  a  boy  whole  eye  was  fo  wounded 
that  the  aqueous  humour  was  quite  loft,  whereby  the 
convexity  of  the  eye  became  flacid  ;  but  yet  he,  af¬ 
ter  fome  time,  recovered  his  fight. 

It  was  not  only  neceffary  that  the  eye  fhould  be 
convex,,  but  that  it  fhould  be  fo  to  fuch  a  particular 
degree  and  no  farther  ;  for  if  it  be  too  much  fo,  it 
gathers  the  rays  of  light  together  before  they  reach 
the  retina,  and  confequently  can  imprint  no  image 
there,  or  a  very  indiftind  one  ;  and  we  find  that 
an  eye  of  this  fort  cannot  fee  any  thing  at  a  diftance, 
therefore  fuch  are  called  ihort-fightecl,  becaufc 
they  are  obliged  to  hold  what  they  fee  at  a  fmall 
diftance  from  their  eyes,  that  the  rays  of  light  re- 
fleded  from  it  may  not  be  gathered  into  a  pohit,  till 
they  reach  the  bottom  of  the  eye.  For  objeds  afar 
off,  they  life  a  glafs  ground  concave  or  hollow  on  the 
infide,  which  has  a  very  different  effed;  from  fped:acle 
glafles,  for  inftead  of  gathering  the  rays  of  light  to¬ 
gether,  it  fcatters  them,  and  by  that  means  leflens 
the  effed:s  of  the  too  great  convexity  of  the  eye. 

There  are  yet  remaining  many  remarkable  pecu¬ 
liarities  in  the  eye,  neceffary  to  be  explained  ;  one 
is,  though  all  the  limbs,  mufcles,  nerves,  arteries, 
veins,  and  moft  other  parts  of  the  body,  grow  con¬ 
tinually  till  the  ftate  of  manhood  is  attained,  yet  the 
cryfiallme  humour  never  grows,  but  always  preferves' 
the  fame  fize  and  form,  both  in  men  and  children. 
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The  pupil  of  the  eye  is  uot  only  fornied  of  that  doe 
and  exaTdimenfion  fitted;  for  fight,  but  (which  is  ftill 
matter  of  higher  aftoniihrnent,)  that  as  we  have  occa- 
fion  to  fee  objects,  foinetimes  in  a  greater,  others  in  a 
leffer  light,  in  order  to  admit  more  or  fewer  rays, 
according  as  will  befc  lert  e  our  tight  :  if  the  light  be 
too  great,  it  becemes  fmaller  in  order  to  exclude  what 
is  fuperfluous ;  but  if  the  hgnt  is  too  faint,  or  the  00- 
jea  we  look  at  is  at  a  diifance,  it  becomes  larger, 
that  it  may  take  in  a  greater  number  of  rays  in  pro¬ 
portion. 

That  this  enlarging  or  leffening  the  pupil  of  the 
eye  is  not  owing  to  our  own  jugdment  01  will,  we. 
may  be  convinced  of,  by  placing  a  candle  before  the 
eyes  of  an  infant ;  when  we  may  obferve,  that  the 
pupil  of  the  infantas  eye  will  contraft  of  itielf,  or  be¬ 
come  much  lefs,  in  order  to  exclude  the  too  great 
liaht  ;  but  let  the  candle  be  withdrawm,  or  removed 
afide,'  wm  may  find  the  child’s  pupil  by  degrees  to  be¬ 
come  larg-er  ;  but  let  it  be  withdrawn  to  a  dill  great¬ 
er  difliancc,  and  the  pupil  wull  then  be  enlaiged  to 
its  utinofl  extent. 

Another  thing  wnrthy  our  obfervation  is,  though 
the  whole  eye  is  encompafTed  wdth  a  membrane  or 
flcin  which  is  not  tranfparent,  therefore  will  not  ad¬ 
mit  the  rays  of  light  to  pafs  through  it,  yet  that  di¬ 
rectly  over  the  pupil  or  hole  of  the  eye  (and  only 
there)  is  a  moil  delicate  bright  and  exceeding  tranf¬ 
parent  membrane,  beyond  the  cleared:  glafs,  in  order 
to  afford  a  free  paffage  for  the  light  to  penetrate  to 
the  cavity  of  the  eye,  which  is  blackned  or  coated 
with  a  dark  tegument,  that  the  rays  of  light  may  be 
there  abforbed  and  fuppreffed,  and  not  refleaed  back 
to  confound  the  fight. 

That  none  of  the  humours  of  the  eye  are  fmaured 
•wdth  any  colour  is  remarkable,  and  this,  howmver  in- 
fignidcant  it  may  appear,  is  a  very  wdfe  precaution  ; 
for  had  the  humours  of  the  eye  been  tinaured  with 
any  colour,  every  objea  looked  at  would  appear  of 
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the  fame  caft  ;  as  we  find,  that  whatever  is  looked  at 
through  a  coloured  glafs,  appears  of  the  fame  colour 
as  the  glafs  itfelf  ;  and  to  thofe  whofe  eyes  are  tinged 
with  the  jaundice,  all  objefts  appear  of  a  yellovv'  hue. 
Befides  thefe,  it  is  proved  by  experience,  that  a  co¬ 
loured  body  is  not  fit  to  admit  the  rays  of  light  ; 
therefore,  had  the  humours  of  the  eye  been  of 
any  colour,  many  of  the  rays  of  light  tliat  jiro- 
ceed  from  the  objed  looked  at,  would  have  been 
flopped  before  they  could  reach  the  retina  or  bottom 
of  the  eye,  vhere  the  image  of  the  objed  mud 
be  formed.  1  o  preferve  this  fpherical,  or  round- 
ilh  figure  of  the  eye,  fo  neceffary  for  our  delight, 
there  is  provided  another  humour  in  it,  which  is  cal¬ 
led  the  vitreous  or  glafiy  humour ;  it  is  very  clear 
and  bright,  much  like  the  white  of  an  egg,  and  is 
in  greater  plenty  than  either  of  the  other  humours  ; 
it  is  placed  behind  the  cryflalline  humour,  and  fills 
the  whole  cavity  or  dark  chamber  of  the  eye  ;  this  it 
is  that  makes  it  of  a  fpherical  form,  and  ever  pre- 
ferves  it  fo  :  it  alfo  ferves  to  keep  the  crydalline^hu- 
mour  always  at  a  proper  didance  from  the  retina, 
which  reemves  the  images  of  all  objecds. 

^  It  is  admirable  to  behold  how  very  fine  all  the  tu¬ 
nics  or  membranes  of  the  eye  are,  and  yet  of  fo  firm 
a  textuie  as  to  be  able  to  contain  fo  many  different 
humours,  and  to  perform  fo  many  different  adions, 
without  fcarce  ever  being  injur’d  by  fo  condant  ufe  ; 
and  fo  careful  has  the  Creator  been,  that  his  crea¬ 
tures  Ihould  enjoy  this  excellent  and  ufeful  fenfe,  no 
animal  hatli  lefs  than  two  eyes,  each  of  which  fm- 
gly  can  perform  all  the  offices  of  fight,  that,  if  one 
Ihould  by  any  accident  be  injured  or  lod,  the  other 
might  fupply  its  place  ;  an  advantage  experienced  by 
numbers  to  this  day,  for  we  find  many  have  the  mif- 
fortune  to  lofe  one,  and  yet  notwithdandirig  be¬ 
ing  deprived  of  fuch  a  member,  enjoy  nearly  the* 

fame  benefit  of  fight  as  they  before  received  from 
both. 
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There  is  another  curious  particular  the  wifeft  men 
cannot  in  the  leaft  account  for,  which  is,  that  though 
the  image  of  every  objeft  is  aftually  pidured  oh  the 
retina  of  each  eye,  whilft  we  have  two,  yet  we  do 
not  fee  the  objed  double,  but  juft  the  fame  as  if  we 
were  to  look  at  it  only  with  one  eye  :  Let  us  Ihut 
either  eye  whilft  we  are  looking  at  any  ^objed  ;  we 
fee  it  ftill  the  fame  with  the  other  ;  let  us  open  them 
both,  it  makes  no  difference.  How  there  Ihould  be 
two  pidures  formed,  and  yet  we  be  fenfible  only  of 
one,  is  a  matter  too  ektenfive  in  magnitude  for  us  to 
underftand  I  but  it  is  a  manifeft  fign  of  the  infinite 
Ikill  and  exquilite  art  employed  by  him,  who  folely 
invented  and  conftruded  that  beautiful  organ  of 
fenfe. 

Havino;  deferibed  the  wonderful  ftiudurc  of  the 
Eye,  we  ihall  next  confider  the  admirable  pro- 
vifion  which  is  made  for  its  guard  and  fecurity  : 
it  is  fenced  with  ftrong  compad  bones,  lodged  in  a 
well. made  focket,  where  it  is  defended  fron\  the 
ftrokes  of  any  flat  body,  and  guarded  with  a  nice- 
made  cover  ;  the  eye-lids,  which  are  well  fitted  for 
this  purpofe,  are  made  of  a  thin  and  flexible  but 
ftrong  fkin,  by  which  means  they  the  better  wipe, 
clean,  and  guard  the  eye  :  the  edges  are  fortified 
with  a  foft  cartilage,  by  which  means  they  are  not 
only  enabled  the  better  to  do  their  office,  but  alfo  to 
dole  and  fhut  the  quicker.  Out  of  this  cartilage 
grows  a  palifade  of  ftiff  hairs,  of  great  ufe  to  v/arn 
the  eye  of  approaching  dangers,  and  to  fhut  out  too 
exceffive  light  which  would  be  very  hurtful :  it  is 
remarkable  that  thefe  hairs  grow  but  to  a  certain 
length,  and  need  no  cutting  as  many  other  hairs  of 
the  body  do  ;  alfo  that  their  points  ftand  out  of  the 
way,  and  in  the  upper  lid  bend  upwards,  as  they  do 
downwards  in  the  lower  lid,  whereby  they  are  well 
adapted  to  their  ufe.  And  becaufe  the  outward  coat 
of  the  eye  ought  to  be  pellucid,  to  tranfmit  the 
light  (which  if  they  always  flood  open,  would  be  apt 
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to  grow  dry,  Ihrink,  and  lofe  their  tranfparency,) 
therefore  are  the  eyelids  fo  contrived  as  often  to 
wink,  fo  that  they  may  glaze  and  varmih  them  over 
with  the  moillure  ,they  contain,  there  being  glan¬ 
dules  on  purpofe  to  feparate  a  humour  for  that  ufe, 
and  withal  wipe  off  whatever  may  flick  to  them  ; 
and  this  they  do  w-ith  the  greateft  celerity,  left  they 
ihould  hinder  the  fight.  There  are  rrtany  other  cu¬ 
rious  particulars  relative  to  the  Eye,  but  as  we  have 
already  exceeded  the  number  of  pages  allotted  for 
this  fubjecl,  lhall  conclude  with  briefly  obferving, 
that  if  the  eye  had  been  flat  inftead  of  being  fphe- 
rical,  it  would  not  have  received  the  image  of  any 
object  bigger  than  itfelf ;  for  by  means  of  its  fpheri- 
city  or  roundiili  figure,  the  Eye  can  receive  the 
images  of  the  greateft  bodies,  and  almoft  a  fourth 
part  of  the  heavenly  one^  at  one  glance.  O  admi¬ 
rable  artificer  !  O  moft  kind  and  gracious  God  !  let 
the  tribute  of  our  grateful  hearts  afeend  to  Thee. 


T—t  -Hf  -4— f  -r-?* 


"Hi*  -Mr  Mr  -M*  Mr  Mj*  Mh  Mh 


CHAP.  III. 

Astronomy. 

'1'^  E  H  O  L  13  and  coniider  the  immenfe  extent  of 
J3  the  Heavens  1  let  our  imagination  ftretch  over 
millions  of  miles,  and  millions  mere  will  yet  remain 
undifeovered.  Behold  the  Sun  begin  bis  courfe  •  fee 
the  Clouds,  like  floating  curtains,  are  thrown  back  at 
his  approach  ;  with  w'hat  refulgent  majefty  does  he 
walk  abroad  i  how  tranlcendantly  bright  is  his  coun¬ 
tenance  fhedding  day  and  inexhauftable  light  throuvoli 
through  the  univerfe  !  Is  there  a  feene,  though  fl- 
niihed  by  the  moft  elaborate  and  coftly  refinements 
of  human  art,  comparable  to  thefe  illuilrious  fuHm 
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nities  of  open  funilnne  ?  before  thefe,  all  the  fludied 
pageantry  of  the  theatre,  the  glittering  ceconomy  of 
an  alTensbiy,  or  even  the  heightened  ornaments  of  a 
royal  palace,  hide  their  diminiihed  heads  and  ihrink 
into  nothing.  What  are  all  the  realms  of  the  world 
but  a  dungeon  of  darknefs,  without  the  beams  of 
the  Sun !  without  that  grand  enlivening  principal, 
what  were  this  earth  but  a  lifelefs  mafs  !  a  rude 
lump  of  inactive  matter  i  the  trees  could  never 
break  forth  into  leaves,  nor  the  plants  fpring  up  into 
flowers  :  when  that  aufpicious  fovereign  of  the  day 
unbars  the  gates  of  light,  and  l.ets  forth  the  morn, 
then  what  a  profpecl  opens  !  the  heavens  are  paved 
with  azure!  a  variety  of  the  livelieft  verdures  array 
the  plains  !  the  flowers  put  on  a  glow  of  the  richejfl 
colours  !  the  whole  creation  ftands  forth,  drefled  in 
all  the  charms  of  beauty !  the  ravifiied  eye  looks 
round  and  wonders  !  We  have  perhaps  beheld  it  a 
thouiand  times,  and  not  once  c  onfidered  what  an  a- 
rnazing  body  it  is  I  a  mafs  of  fire,  nine  hundred 
thouhmd  times  bigger  than  the  earth  we  tread  upon ; 
whofe  diameter,  or  breadth,  from  one  fide  to  the 
other,  meafures  more  than  eight  hundred  thoufand- 
miles  ;  its  circumference  above  two  millions  five  hun¬ 
dred  and  eighty-two  thoufand  miles  ;  and  its  folid 
contents,  fiich  as  confound  the  imagination,  and  are 
almofl;  beyond  the  powmr  of  numbers  to  exprefs  : 
this  great  body  revolves  round  his  own  axis  in  about 
twenty-nve  days.  How  great  is  the  Lord  that  made 
it  with  a  word  !  and  has  continued  for  fo  many  apes 
to  fupply  it  ill  fuch  a  manner,  and  that,  notwithfland- 
ing  the  perpetual  'deluge  of  light  and  heat,  which  it 
fends  forth  every  moment  jfrom  all  parts  of  it,  it  re¬ 
mains  nndiminiflied,  and  as  jftrong  and  diffufive  as  at 
the  firfl  day. 

But  amazing  as  tlie  confideration  of  fuch  a  ftupen- 
dous  body  is,  the  Heavens  fliew  forth  flill  greater 
wonders  ;  and  as  there  are  various  opinions  concern¬ 
ing  tJie  different  Syfteras  of  the  univerfe,  we  fnall 
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take  notice  of  the  three  principal  ones,  viz.  the 
Ptolemaic,  the  Copernican,  and  the  New  Syitem  j 
of  each  which  in  their  order. 


Of  the  Ptolemaic. 

In  the  Ptolemaic  Syhem,  the  Earth  and  Waters 
are  fuppofed  to  be  in  the  centre  of  the  univerfe  ; 
next  to  which  'is  the  element  of  Air  ;  next  above 
that  is  the  element  of  Fire  ;  next  to  that  the  orb  of 
Mercury,  then  that  of  Venus,  then  that  of  the  Sun  ; 
and  above  the  fun’s  orb,  thofe  of  Mars,  Jupiter, 
and  Saturn  ;  and  above  them  all,  the  Firmameiit,  or 
orb  of  the  fixed  Stars  ;  then  the  cryftalline  orb ;  and 
lahly,  the  Coeluin  Ernypyreum,  oi*  Heaven  of  Hea¬ 
vens.  All  thefe  maily  orbs,  and  vah  bodies  borne  by 
tnem,  aie  in  this  fyflem,  luppofed  to  move  round  the 
terraqueous  globe  once  in  twenty-four  hours  ;  and 
befides  that,  in  fome  other  certain  periodical  times  : 
for  effecling  of  which  motions,  the)"  were  forced  to 
contrive  fuch  circles  as  they  called  Eccentrics  and 
Epicycles,  crofiing  and  interfering  with  one  ano* 
them 


Of  the  CopcrnicaPx  Sylbem.  ' 

The  next  fyftem  is  the  Pythagorean  or  Coperni- 
cmi,  beiniy^invented  as  fomd  imagine,  by  Pythagoras 
himicif.  1  his  lyitein  ^whoever  was  the  inventor  of 
of  It)  Copermeus,  a  canon  of  Tourain,  refcored  a- 
boiit  tne  beginning  of  the  fifteenth  century,  and  was 
lollowed  by  many  confierable  men,  Bheticus  Kepler, 
Rotham,  and  many  others.  According  to  this  Sy- 
flem,  the  iup  is  luppofed  to  be  in  the  centre,  and  the 
Heavens  and  Earth  to  revolve  round  about  liim,  ac¬ 
cording  to-  their  feveral  periods  ;  firfl  Mercury  in 
peai  eighty-eignt  days,  then  Venus  in  foinewhat  a- 
bove  two  himcired  and  twenty-four  days  ;  then  the 
Eai  til  ith  its  iatellite  the  ]VIoc'*ii  in  three  hundred 
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ane  fixty-five  days  and  one  fourth  ;  then  Mars  in  a- 
bout  fix  hundred  and  eighty-feven  days  ;  then  Jupi¬ 
ter  with  his  four  moons  in  about  four  thoufand  three 
hundred  and  thirty-three  days  ;  and  laftly  Saturn,  in 
i'omewhat  above  ten  thoiiland  feven  hundred  and  fif¬ 
ty-nine  days,  with  his  five  or  more  moons  revolving 
about  him  :  and  beyond  or  above  all  thefe  is  the  Fir¬ 
mament,  or  the  region  of  fixt  ftars,  which  are  all  fup- 
pofed  to  be  at  equal  dilfances  from  their  centre  the 
fun.  And  fo  far  as  this  fyflem  relates  to  the  motion 
cf  the  Earth,  and  the  Sun  reiting  in  the  centre,  all 
modem  autnors  approve  of,  on  thefe  five  following 
accounts, 

Fiifii,  Becaufe  it  is  far  more  agreeable  to  nature, 
which  never  goes  a  round-a-bout  way,  but  always 
afts  by  the  molt  compendious,  ‘  eafy  and  fimple  me- 
tnods  j  and  in  the  Copernican  way,  that  is  perform¬ 
ed  by  one,  or  a  few  eafy  revolutions,  which,  in  the 
othei  way,  is,  made  the  work  of  the  whole  heavens, 
and  of  many  ftrange  and  unnatural  orbs  :  Thus  the 
diurnal  motion  is  accounted  for  by  one  ret'olntion  of 
the  eaiili,  which  all  the  tvliole  heavens  are  called 
for,  in  the  other  way  ;  fo  far  tlie  periodical  motions 
ot  the  planets,  their  Nations,  retrogradations  and  di¬ 
rect  motions,  tliey  are  ail  accounted  for  by  one  eafy 
fingle  motion  round  the  fun,  for  which  in  the  Ptole-. 
maic  way,  they  arc  forced  to  invent  divcrfe,  ftrange, 
unnatuial,  interfering  eccentrics  and  epicycles  ;  an 
hypotheiis  fo  bungling  and  monftrous,  as  gave  occa- 
(ion  to  a  certain  king  to  fay  If  he  had  been  of 
''  Goclhs  council  wTen  Te  made  the  heavens,  he  ^ 

could  have  taught  him  how  to  have  mended  his 

workd^ 

Secondly,  As  the  Copernican  fyflem  is  far  more 
eafy  andagieeable  to  nature  than  the  Ptolemaic  fy- 
hem,  fo  it  is  far  more  complete  and  anfwerable  to 
the  various  phacnomena  of  the  planets;  feveral  of 
W'hich  the  Ptolemaic  hypothefis  either  very  ankward- 
iy  foK'es^  or  doth  not  at  all  come  np  to.  We  miolit 
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inftance  here  in  divers  particulars  relating  to  Venus 
and  Mercury,  as,  why  the  Earth  is  never  between 
them  and  the  Sun,  which  the  Ptolemaic  fyflem  gives 
no  tolerable  accoun^t  of,  and  but  poor  accounts  of 
other  of  their  pluenomena  ;  as  alfo  thofe  of  the 
Moon  and  the  other  planets.  We  might  ihew  alfo 
how  incoherent  and  improper  the  motions  affigned  to 
the  heavenly  bodies  are  in  the  Ptolemaic  way,  as, 
that  the  Moon  Ihould  move  round  once  in  a  month, 
the  other  planets  in  fuch  and  inch  periods  as  are  af¬ 
figned  to  them  ;  the  Firmament  or  lixt  jfars  in  twen¬ 
ty-five  or  twenty. fix  hundred  years;  the  fphere  be¬ 
yond  that  in  feventeen  hundred  years  ;  and  the  tenth 
fphere  in  three  thoufand  four  hundred  years  ;  and 
the  outerrnoft  of  aii,  the  Prirnum  Mobile,  which 
moves  all  the  reft,  in  twenty-four  hours  ;  which  are 
motions  fo  unproportional,  and  difagreeable,  that 
are  fufficient  to  fubvert  the  whole  hypothefis  :  but  it 
would  be  endlefs  to  enter  into  a  detail  of  fuch  inco¬ 
herences  and  improprieties  as  the  Ptolemaic  Syflem 
abounds  \vith. 

1  hirdly,  Ihe  prod ifdocs  and  inconceivable  rapid!- 
ty  affigned  by  the  p£o1emaics  to  the  heavens,  is  by 
the  Copernicjii  fcheme  taken  off,  and, a  far  more  ea- 
fy  and  tolerable  motion  fabfdUtted  in  its  room  ;  for 
is  it  not  a  far  more  eafy  motion  for  the  Earth  to  re¬ 
volve  round  its  own  axis  in  twenty-four  hours,  than 
for  fo  great  a  number  of  far  more  malTy  and  far  di- 
ftant  globes,  to  revolve  round  the  earth  in  fame 
fpace  of  time?  if  the  maintainers  of  the  Ptolemaic 
fyftem  do  objedl  againft  the  motion  of  tlie  earth, 
that  it  would  make  us  dizzy,  and  flatter  our  globe 
to  pieces,  what  a  precipitant,  how  terrible  a  rapidity 
muft  that  of  the  Heavens  be  1  what  a  velocity  muil 
the  Sun  have  to  run  its  courfe  at  the  diflance  of  twen¬ 
ty-one  or  twenty -two  femi-cliameters  of  the  Earth  1 
what  a  velocity  muft  that  of  the  fixt  Stars,  efpecially 
that  of  the  Primnm  Mobile  be,  at  far  p-reater  di- 
ftances  than  the  Sun  is  ! 
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Fourthly^  It  is  an  inconteflible  argument  of  the 
Sun  being  the  centre  of  the  planets  about  him,  and 
not  the  Earth  ;  that  their  motions  and  diftance  re- 
fpedt  the  Sun  and  not  the  Earth.  For  with  regard 
to  the  Sun,  the  primary  planets  have  a  very  due  mo¬ 
tion,  in  proportion  to  their  feveral  dihances  ;  that 
is,  their  motions  round  the  Sun  are  in  fefquiplicate 
proportion  to  their  diftances  from  him  :  but  this  pro¬ 
portion  doth  not  hold  at  all  with  relation  to  the 
Earth.  But  as  for  the  fecondary  planets  round  Sa¬ 
turn,  Jupiter,  and  the  Earth,  it  is  very  certain  that 
they  have  the  fame  refped  to  their  primaries,  as 
thefe  primaries  have  to  the  Sun  ;  that  is,  the 
Iquares  of  their  revolutions  are  as  the  cubes  of  their 
diftances.’^  And  as  it  is  certain  and  vifible,  that  the 
fecondary  planets  refped  their  primaries  as  their  cen¬ 
tres,  and  move  round  them,  fo  it  is  in  fome  meafure 
(one  would  think)  mo  lefs  certain,  and  beyond  doubt, 
that  all  the  primary  planets,  which  have  the  felf- 
fame  refped  to,  and  motion,  with  regard  to  the  Sun, 
as  thofe  fecondaries  have  to  their  primaries ;  that 
thofe  primaries  do  move  round  him  as  their  centre, 
and  not  about  the  Earth,  to  whom  they  have  no 
Xuch  refpecl. 

Fifthly,  i  he  lad  argument  we  lhall  alledge-  for  onr 
'preference  of  the  Copernican  to  the  Ptolemaic  Sy- 
Hem,  is  from  the  great  parity  and  congrnity,  obfer- 
Vable  among  all  the  works  of  the  creation;  which 
have  a  manifeft  harmony  and  great  agreement  with 
one  another. 

Thus  in  our  prelent  cafe,  it  is  raanifef;  to  our 
fight,  that  every  globe  we  have  any  good  views  of, 
hath  fuch  like  motions,  as  thofe  are  which  w'e  aferibe 
to  the  Earth.  The  Sun  indeed  being  in  the  centre, 
is  as  it  were  Hxt  there,  and  hath  no  periodical  ino- 
tion  ;  but  yet  the  other  motion  round  its  own  axis, 
we  can  manifeftly  difeern;  and  as  for  all  the  planets 
which  move  round  about  the  Sun,  they  have  as  far  as 
^tis  pohible  for  us  to  fee  them,  fuch  motions  as  thofe 
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we  afcribe  to  the  Earth;  namely,  a  diurnal  rotation 
round  their  own  axis,  and  a  periodical  revolution 
round  the  Sun.  And  if  this  be  manifeft  in  the  other 
Planets,  wdiat  Ihould  hinder  its  being  fo  in  our  own, 
why  ours  be  fingular  ^  why  not  fuppofed  to  be  mo¬ 
ved  as  V'ell  as  the  reft,  when  it  is  very  certain  that 
either  it  hath  thofe  motions,  or  that  the  Heavens 
have  fuch  ?  aad  it  is  far  more  natural  and  eafy  for 
the  Earth  to  perform  them,  than  the  Heavens,  as 
hath  been  already  made  appear. 

Thus  having  fhewn  how  far  more  probable  the 
Copernican  Syftem  is  than  the  Ptolemaic,  fo  far  as 
it  relates  to  the  motions  of  the  Heavens  and  Eartn, 
and  the  Sun  being  in  the  centre  ;  we  Ihall  next,  a- 
p-reeable  to  the  obfervations  of  the  learned,  defcribe 
the  diameter,  circumference,  and  revolutions  of  fe- 
verai  of  the  Planetary  Bodies,  in  order  as  they  re¬ 
volve  round  the  Sun,  according  to  their  feveral  pe  ■ 
riods,  viz. 

Mercury^s  diameter  is  above  two  thoufand  feven 
hundred  and  forty-eight  miles,  his  circumference  fe- 
ven  thoufand  feven  hundred  and  twenty-four,  fur- 
face  fixty-twD  millions,  circuit  above  two  hundred 
and  one  million,  and  his  diftance  from  the  Sun  thir¬ 
ty-two  millions  of  miles  ;  he  revolves  round  his  own 
axis,  but  in  what  time  is  uncertain. 

Venus^s  diameter  is  above  leven  thoufand  miles, 


circumference  more  than  twenty-four  tliouiand,  fur-, 
face  one  hundred  and  niiiety-hx  millions  of  fquare 
miles,  circuit  above  three  hundred  and  feventy  mil¬ 
lions,  and  his  diftance  from  the  Sun  fifty-nine  millions 
of  miles  ;  he  revolves  round  his  own  axis  in  twenty- 
three  hours. 


'  The  Earth’s  diameter  is  above  feven  thoufand 
nine  hundred  miles,  circumference  twenty-five  thou¬ 
fand,  furface  one  hundred  and  ninety-nine  millions, 
circuit  five  hundred  millions,  and  diftance  from  the 
Sun  eighty-one  millions  of  miles  ;  revolves  round  its 
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own  axis  in  twenty-four  hours,  and  flies  through  the 
air  at  the  rate  of  a  million  and  a  half  of  miles  each  day. 

We  fhall  firfl:  defcribe  the  ufefulnefs  of  tke  filver 
Qmeen  of  Night,  next  its  m.agnitude,  &c. 

Let  the  reader  only  reflefl,  that  when  the  lafl 
beams  of  departing  day  tinges  the  fleecy  clouds  with 
glowing  purple,  with  what  majefty  the  Moon  rifes  and 
adorns  the  chambers  of  the  eaft,  and  throws  a  fllver 
mantle  over  the  verdant  carpet  of  nature  ;  her  re¬ 
flected  rays,  at  the  fame  time  they  delight  the 
and  gild  every  thing  with  the  mofl:  delicate  lhade, 
yet. doth' not  difturb  us  with  her  heat  and  luftre. 
Conflder,  how  uncomfortable  the  nights  had  been, 
wrapped  in  total  darknefs,  had  not  a  gracious  God 
hung  this  glorious  lamp  on  high,  to  enliven  the  dif- 
mal  gloom,  and  line  with  fllver  the  raven-colour’d 
mantle  of  the  night.  Yv’^hat  are  all  the  decorations 
of  human  art,  when  compared  to  thofe  glowing 
lamps  that  adorn  the  ample  circuit  of  the  fldes  ?  the 
mofl:  coflly  refinements  ever  invented  by  the  wit  of 
man,  are  nothing  in  comparifon  ;  the  grandeur  of 
the  former  is  as  much  above  the  latter,  as  thunder  is 
louder  than  a  whifper  Contemplate  and  reileCl  on 
the  glorious  works  of  the  Creation,  fo  admirably  con¬ 
trived  for  the  fervice  and  delight  of  man ;  and  every 
noble  heart  mufl:  he  fired  with  gratitude  towards  the 
great  and  good  Creator^ of  the  univerfe.  Next  of 
the  magnitude,  &c.  of  the  Moon. 

Her  diameter  is  above  two  thoufand  feven  hun¬ 
dred  and  fifty  miles,  circumference  fix  thoufand 
eight  hundred,  furface '  one  million  four  hundred 
thoufand,  circuit  in  breadth  four  hundred  and  eigh¬ 
ty  thoufand  miles,  wdiicli  Ihe  performs  lier  monthly 
revolution  in,  and  turns  round  herfelf  in  the  fame 
time  ;  Ihe  is  diflauce  from  the  earth  about  t\yo  hun¬ 
dred  and  forty  thonfand  miles. 

The  diameter  of  Mars  is  four  thoufand  eight  hun¬ 
dred  and  feventy-five  miles,  circumference  thirteen 
thoufand,  lurface  flxty-two  millions,  circuit  feven 
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hundred  and  feventy- three  millions,  and  diftance  from 
the  Sun  one  hundred  and  twenty -three  millions  ot 
miles  ;  he  moves  round  his  own  axis  in  twenty-four 
hours, and  forty  minutes. 

Jupiter’s  diameter  is  one  hundred  and  thirty  thou- 
fand  fix  hundred  and  fifty-three  miles,  circumference 
three  hundred  and  ninety-two  thoufand,  circuit  in  di¬ 
ameter  eight  hundred  and  ninety-five  millions  one 
hundred  and  thirty-four  thoufand,  furface  of  his  bo¬ 
dy  twenty  thoufand  miljions  of  fquare  miles,  diftance 
from  the  Sun  four  hundred  and  twenty-four  millions 
of  miles  ;  he  revolves  round  his  own  axis  in  nine 
hours  and  fifty-fix  minutes.  He  has  four  Moons  mo¬ 
ving  round  him,  to  augment  his  light  ;  the  firft  of 
which  moves  round  him  in  one  day  eighteen  hours 
and  a  half ;  the  fecond  in  three  days  thirteen  hours 
and  a  half ;  the  third  in  feven  days  three  haurs  and 
forty-five  minutes  ;  the  fourth  in  fixteen  days  fixteen 
hours  and  a  half. 

Saturn’s  diameter  is  ninety-three  thoufand  four 
hundred  and  fifty-one  miles,  circumference  above 
two  hundred  and  eighty  thoufand  three  hundred  and 
fifty-three  miles,  diameter  of  his  orbit  one  tlioufand 
fix  hundred  and  forty-one  millions  five  hundred  and 
twenty-fix  thoufand  three  hundred  and  eighty-fix 
miles,  furface  fourteen  thoufand  millions,  and  di- 
flance  from  the  Sun  feven  hundred  and  feventy-feven 
millions  of  miles  ;  he  revolves  round  his  own  axis, 
but  in  what  time  is  uncertain.  This  orb  has  five 
moons  attending  him,  the  firft  of  which  moves  round 
him  in  one  day  twenty-one  hours,  the  fccond  in  two 
days  feventeen  hours,  the  third  in  four  days  twelve 
hours  and  a  half,  the  fourth  in  fifteen  days  twenty- 
two  hours,  the  fifth  in  feventy-nine  days  feven  hours  ; 
now  as  we  know  our  Moon  moves  round  the  Earth 
in  twenty-feven  days  feven  hours,  and  is  of  particu¬ 
lar  fervice  to  us,  in  aifording  us  light  by  refieftion 
during  the  Sun’s  abfence,  fo  thefe  bodies  or  moons 
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moving  round  Jupiter  and  Saturn  in  the  fame  con- 
ifemt  and  fettled  revolution^  it  feems  natural  to  think 
they  aie  intended  for  juft  the  fame  purpofe  as  our 
A'Xoon  ;  and  that  therefore  there  are  inhabitants  in 
thofe  Planets  which  ftand  in  need  of  a  conftant  fup- 
ply  of  light  as  much  as  vm  do. 

That  bodies  though  dark  of  themfelves  may  an- 
pear  as  bodies  of  light  by  refledlion  is  very  plain  ; 
foi  inftance,  the  ^doon  has  no  other  light  but  what 
it  receives  from  the  Sun  ;  and  it  is  the  reflection  of 
that  light  only,  back  again,  which  makes  the  Moon 
appeal  to^  us  as  a  body  of  light.  For  was  the  Moon 
a  light  orb,  an  Eclipfe  could  never  happen  ;  as  the 
caufe  of  fuCii  a  pha^nomena  is  when  this  globe  of 
Earth  in  its  circuit  round  the  Sun  is  coming  between 
tho  I\4oon  and  the  oun,  whereby  the  licht  is  inter¬ 
cepted  fiom  failing  on  the  Moon  ;  confequently  flie 
muft  appear  a  dark  body.  In  thp  fame  manner,  what 
\\  e  call  an  eclipfe  or  the  Sun,  is  in  reality,  an  eclipfe 
of  the  Earth  ;  for  it  is  occafioned  by  the  Moon’s  co¬ 
ming  between  the  Sun  and  tire  Earth  ♦  and  whenever 
this  happens  (the  Moon  being  a  dark  body)  it  inter¬ 
cepts  the  rays  of  the  Sun  from  fallincr  on  that  part  of 
the  Earth  wdiicli  ft  covers,  and  confequently  dark- 
nets  oveilhadows  it:  though  thcfe  two  bodies  eclipfe 
each  other,  not  fo  much  as  their  fhade  approaches 
any  other  of  the  celeftial  bodies. 

There  is  a  particular  benefit  arifes  from  the  diur¬ 
nal  motion  of  the  Earth  ;  which  is  that  by  this  means 
the  faid  globe  never  lies  torpid  :  if  in  one  fcot  of  it 
men  and  animals  lie  buried  in  fleep,  in  other  parts 
tiey  all  alive  and  in  aftioii.  By  the  diurnal  turning 
or  the  Earth  about  its  axis,  every  part  enjoins  the 
comfortable^  light  and  heat  of  the  Sun,  and  the 
grateful  viciflitudes  of  day  and  night;  but  as  to  the 
order  of  the  periods  of  thofe  planets  \ve  have  before 
mentioned,  w^e  may  add  the  conlideration  of  the  dif- 
f ei  ent  paths  of  their  periodical  and  diurnal  motions  • 
tuat  they  lie  not  in  a  very  different  plane  as  quite  a,’ 
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crofs  or  the  like  ;  nor  exactly  in  the  fame  plane^  but 
a  little  crolling  each  other  ;  the  diurnal  courfe  lyir  g 
in,  or  parallel  to  the  Equator^  but  the  other  in  the 
broad  path  of  the  Zodiac,  at  an  inclination  of  twen¬ 
ty-three  one  half  degrees.  What  a  glorious  contri¬ 
vance  this  ia  for  the  good  of  our  globe,  and  doubtlefs 
no  lefs  lb  for  all  the  reft  that  fympathize  in  the  like 
motion  !  For  was  the  Earth’s  periodic  motion  to  be 
always  in  the  fame  plane  with  that  of  the  diurnal,  we 
might  be  fometimes  be  nearer  to  and  lometimes  far¬ 
ther  from  the  Sun  ;  but  at  the  fame  time  mifs  of  thofe 
kindly  increafes  of  day  and  night,  togetlier  with  fuch 
ufeful  directions  of  the  Sun’s  beams,  which  the  ad¬ 
vances  of  the  Earth  to  one  or  other  of  the  poles 
caufe ;  which  two  things  are  the  real  caufes  of  our 
feafons,  fummer,  winter,  fpring  and  autumn,  and 
not  our  being  nearer  to  or  farther  from  the  Sun. 

W e  fhall  conclude  this  fubjeft  with  fome  very  Ihort 
obfervations  on  the  New  or  third  Syftem,  which  ex¬ 
tends  the  uni^Ti'fe  to  a  far  more  immenfe  compafs 
than  either  of  the  other,  even  to  an  indefinite  fpace 
and  repleniOies  it  with  a  far  more  grand  retinue  than 
ever  was  before  afcribed  unto  it. 

Itis  the  fame  with  the  Copernican,  as  to  the  Sun  and 
its  Planets  ;  but  \vhereas  the  Copernican  hypothefis 
fuppofetn  the  firmament  of  the  fxt  Stars  to  be  the 
bounds' of  the  Univerfe,  and  to  be  placed  at  equal  di- 
ftances  from  their  centre  the  Sun  ;  this  new  fyftem 
fuppofeth  there  are  many  other  fyftems  of  funs  and 
planets,  befdes  that  in  which  we  have  our  refidence, 
namely,  that  every  fxt  ftar  is  a  fun,  and  encompaf- 
fed  with -a  fyftem  of  planets,  both  primary  and  fe- 
condary,  as\vell  as  ours.  Mr.  Derham  is  of  opi- 
,  nion  the  New  Syftem  is  far  the  moft  rational  and 
propable  of  any,  for  thefe  reafons  j  becaufe  it  is  the 
moft  magnincent  of  any,  and  worthy  of  an  infinite 
Creator,  wliofe  power  and  wifdom,  as  they  are  with¬ 
out  bounds  and  meafure,  fo  may  in  all  probability  ex¬ 
ert  themfelves  in  the  creation  of  many  fyftems  as  wejl 
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as  one  ;  for  here  we  have  the  works  of  the  creation, 
not  confined  to  the  more  fcanty  limits  of  the  orb,  or 
arch  of  the  fixt  ffcars,  or  even  the  larger  fpace  of  the 
Primum  Mobile,  which  the  ancients  fancied  were  the 
tKmoil  bounds  of  the  univerfe,  but  they  are  extended 
to  a  larger  as  well  as  more  probable,  even  an  inde¬ 
finite  fpace.  And  as  myriads  of  fyftems  more  parti¬ 
cularly  demonftrate  the  attributes  of  God  than  one, 
fo  it  is  no  lefs  probable  than  pofiible,  there  may  be 
many  befides  this  which  we  have  the  priviledge  of  li¬ 
ning  in. 

Think  not  what  has  been  here  aflerted  to  be  the 
chimeras  of  fancy  only,  for  we  have  advanced  no¬ 
thing  but  what  is  built  upon  the  nice  calculations  of 
Sir  Isaac  Newton,  and  other  accuarate  aftrono- 
mers  and  mathematicians,  taking  the  mean  difference 
between  their  refpedive  calculations. 


CHAP.  IV. 


Oratory. 

072  the  AdvUritage  of  Public  Eloquence. 

\ 

HO  W  great  mufi:  that  mind  be  which  can  con¬ 
ceive  the  exprefs  image  of  Eloquence  !  for  ^ 
Inch  a  portrait  aptly  delineated,  muft  prefent  him  ’ 
with  the  queen  of  all  things  ;  llie  rules  the  mind  and  \ 
fweetly  fooths  the  heart.  ^ 

The  greateft  geniufes  ancient  and  modern  have  ; 
been  profufe  in  their  eulogiums  on  public  eloquence. 
The  fiifiions  of  poets  have  tranfmitted  to  us  an  Or-  \ 
pheus,  who  by  the  fweetnefs  of  his  mufical  llrains,  * 
could  draw  after  him  favage  beafts,  rocks,  and  other 
inanimate  creatures.  By  this  they  would  have  us 
underfland  that  it  is  in  the  power  of  eloquence  to 
bring  to  the  ufe  of  reafon,  men,  even  of  rocky  and 
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barbarous  natures  ;  we  may  juftly  fuppofe  the  foun¬ 
ders  of  cities  could  not  have  made  an  embodied  peo¬ 
ple  of  a  vagabond  multitude,  without  the  charms  of 
perfaufive  words ;  nor  lawgivers,  without  the  extra¬ 
ordinary  talent  of  Speaking  oblige  men  to  bend  their 
necks  under  the  feverity  of  their  laws.  We  even  are 
confcious  to  ourfelves  that  the  precepts  of  morality, 
tho’  with  deep  veftiges  impreffed  on  our  hearts  by  the 
author  of  nature,  yet  receive  an  additional  beauty 
and  infpire  our  minds  with  a  more  intenfe  love  of 
them,  when  ill uftr ate d  by  the  ornaments  of  difcourfe. 
Certainly  the  gracious  creator  of  our  being  has  di- 
ftino-uiihed  us  in  no  refpebl  more  from  other  animals 
than  by  the  gift  of  fpeech  ;  they  furpafs  us  in  bulk, 
in  hrength,  in  the  enduring  of  toils,  in  fpeed,  and 
ftand  in  lefs  need  of  foreign  helps  ;  guided  by  nature 
alone,  they  fooner  learn  to  walk;  but  God,  as  a  be- 
nificent  parent,  has  given  us  for  our  portions  a  gift 
far  fuperior  to  any  faculty  the  brutes  enjoy,  viz.  the 
talent  of  Speech  ;  and  as  the  Divine  difpenfer  of  all 
good  things  has  not  imparted  to  mankind  a  greater 
bleffing,  w'hat  can  we  elieem  more  deferring  our  la¬ 
bour  and  improvement  ?  what  objebl  is  more  worthy 
our  ambition  \ 

Before  we  proceed  to  mention  the  advantages* 
different  States  have  reaped  by  the  eloquence  of 
their  Councils,  or  the  great  Ioffes  they  have  fuftained 
by  being  deprived  of  their  orators,  it  is  neceffary  to 
give  fome  proper  directions  for  the  attaining  a  com¬ 
plete  knowledge  of  Oratory. 

Thofe  whole  bufmefs  leads  them  to  fpeak  in  pub¬ 
lic  with  a  proper  degree  of  elocution,  ought  to  have 
a  fund  of  good  fenfe,  a  lively  imagination,  a  faith¬ 
ful  memory,  an  agreeable  tone  of  voice,  a  correif 
pronunciation,  a  noble  geflure,  a  becoming  affurance, 
and  a  great  faculty  of  fpeaking  :  the  four  laft  quali¬ 
ties  may  be, acquired  by  the  precepts  of  art  and  long 
exercife  ;  the  other  are  the  gifts  of  nature,  which 
art  may  polifh  but  cannot  bellow.  Ifficfe  talent 
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comprehend  abundance  of  things  yet  do  not  com- 
pleat  an  Orator  ;  ftudy  and  a  thorough  acquain¬ 
tance  with  the  learned  and  polite  is  necelTary  :  be¬ 
fore  a  man  undertakes^ to  fpeak  in  public^  he  Ihould 
cultivate  his  judgmemt  by  reading  tlie  moft  celebra¬ 
ted  authors,  and  particularly  thole  that  have  written 
heft  in  all  fciences  ;  he  Ihould  read  the  bed  books  of 
his  time,  converfe  with  men  of  the  brighteft  genius, 
pay  ferious  vifits  to  ladies  of  wit,  and  make  fome 
fmall  attempts  in  poetry  in.  order  to  polidi  his  man* 
ners  and  language. 

If  any  one  be  fo  happy  as  to  polTefs  thofe  advan¬ 
tages,  he  ought  in  the  following  manner  to  apply’ 
the  precepts  which  Circero,  Ouintilian,  and  others 
(of  the  bed:  mafters  of  Eloquence)  have  delivered. 
When  the  choice  of  the  fubject  depends  upon  the 
orator,  he  ought  to  pitch  upon  one  that  is  capable 
of  force  and  ornament ;  and  ifriftly  to  preferve  order 
in  the  defign  and  connexion  in  bis  thoughts  :  if  pof- 
fible,  his  difcuurfe  fliould  never  lad  longer  than  an 
hour;  the  didion  ought  to  be  pure,  and  proper  to  the 
fubject,  rich  and  adorned  without  fuperfluity,  ftrong 
and  clofe  without  drynefs,  fuitable  to  t!ie  perfon  that 
fpeaks,  to  the  place,  to  the  time,  and  to  the  audi¬ 
tors.  He  cannot  take  too  much  care  to  avoid  anti- 
*  quated  words  ;  the  fubliine  and  magnific  flyle  admits 
of  nothing  mean  and  low  throughout  the  whole,  not 
fo  much  as  a  Tingle  fentence  ;  ft  any  fuch  thing  be 
obferved,  it  will  lofe  its  charaHer  :  it  confifts  in  a 
mod  exquillte  choice  of  words,  polite  and  elegant, 
'bold  and  ponderous  ;  ‘  great  dignity  of  tropes  aiml  fi¬ 
gures,  which  mult  appear  to  be  ufed  with  freedom  ; 
be  fplendid  and  noble,  but  not  dazzling  ;  folemn  ma- 
jelty  of  fentences  abounding  rvith  grand  ideas  and 
choice  furniture  of  periods,  numbers,  &c.  If  any 
thing  common  occurs,  it  ihould  be  exhalted  by  fome 
troj  e,  or  beautified,  with  a  figure  ;  thus,  inltead  of 
wine,  fire,  and  bread,  Bacchus  cheers,  Vefta  warms,, 
and  Ceres  iatiates  hunger.  Let  an  Orator  remem- 
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ber-that  it  is  to  truth  alone  he  ought  to  facrilice  the 
produclion  of  his  wit ;  he  fliould  courageoufly  difen- 
gage  himfelf  from  all  intereft  that  may  oblige  him  to 
be  guilty  of  flattery,  and  lay  fuch  a  reflraint  upon 
the  tongue  as  fhail  prevent  fatire  and  invedive. 
Great  care  fhould  be  taken  to  furrnount  that  foolifh 
pride,  which  hinders  many  from  following  good  ad¬ 
vice  ;  he  ihould  guard  againfl:  the  infiuuation  of  felf- 
love,  which  is  natural  for  us  to  Ihew  to  our  own  com- 
pofitions :  his  narration  ought  to  be  exad,  clear  and 
concife,  to  run  majefl;lcally  like  a  great  river  and  not 
with  the  rapidity  of  a  torrent ;  the  elevation  of  his 
iiibjecl  Inould  conflfl:  in  the  greatnefs  of  things- treat¬ 
ed  of,  and  not  in  the  ufe  of  pompous  words  ;  no¬ 
thing  mufl:  be  advanced  that  will  fliock  probability  ; 
but  he  may  be  ahowed  the  liberty  of  digre fling  from 
the  fubjed,  provided  he  does  not'lofe  fi^it  of  it ;  but 
returns  with  more  force  and  agreeablenefs :  his  com- 
parifons  ougnt  to  be  jufl  and  Ihort  ;  his  metaphors  all 
of  a  piece  and  natural;  quotations  few  and  well  cho- 
len  ;  -more  feldom  taken  from  a  foreign  than  his  na¬ 
tive  language,  unlefs  they  cannot  be  tranflated  with 
the  fame  beauty,  or  carry  more  weight  and  authority 
in  the  tongue  wherein  they  were  firfl:  written  ;  he 
ought  to  avoid  all  cold  frivolous  obfervations,  pro- 
vei^ial  or  equivocal  expreflions,  points  and  quibbles, 
as  10  many  ill  habitudes  con  traded  from  a  fordid  edu^. 
cation,  and^  ornaments  unworthy  of  folid  manly  elo¬ 
quence.  It  IS  requifite  that  the  paflions  be  moved,  but 
then  they  are  to  be  managed  with  great  diferetion, 
and  mingled  with  great  variety  :  in  managino-  the 
voice  great  care  mufl:  be  taken,  as  the  accents ^mufl: 
be  clear  and  articulate,  every  fyllable  {landing  off 
from  that  which  is  next  to  it,  fo  that  they  might  be 
numbered  as  they  proceed  :  the  infledions  of  the 
voice  are  to  be  fo  diflindly  fuited  to  the  matter,  that 
the  humour  or  paflion  might  be  known  by  the  found 
o  the  voice  only,  where  ihey  could  not  be  one  word 
neard  ;  and  the  variations  are  to  be  like  the  full 
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fwclling  folds  of  the  drapery  in  a  fine  pidlnre  or  fla- 
tute,  bold,  free,  and  forcible.  True  Eloquence 
does  not  wait  for  cool  approbation  ;  like  irrefiftable 
beauty,  it  tranfports,  ravilhes,  and  commands  all 
within  its  reach  ;  the  hearer  finds  himfelf  as  unable 
to  refift  it  as  to  blow  out  a  conflagration  with  the 
breath  of  his  mouth,  or  flop  the  flream  of  a  river 
with  his  hand';  his  paflions  are  no  longer  his  own  ; 
the  orator  has  taken  poifelFion  of  them,  and  with 
fuperior  power,  works  them  to  whatever  he 
pleafes. 

There  is  no  earthly  obje6l  capable  of  making  fuch 
various  and  forcible  impreffions  upon  the  human 
mind  as  a  confummate  Speaker  ;  in  viewing  the  arti¬ 
ficial  creations  which  flow  from  the  pencil  of  a  Ra¬ 
phael,  the  critical  eye  is  indeed  delighted  to  a  high 
pitch,  and  the  delight  is  rational,  becaufe  it  flows 
from  foufces  unknown  to  beings  below  the  rational 
fphere  ;  but  the  ear  remains  unengaged  and  unenter¬ 
tained.  It  is  only  the  elegant  Speaker  who  can  at 
once  regale  the  eye  with  the  view  of  its  mofl  amiable 
objeft,  the  human  form,  in  all  its  glory ;  the  ear 
with  the  original  of  all  muflc  ;  the  underflanding 
with  it  nathral  food,  the  knowledge  of  important 
truths  ;  and  the  imagination,  with  all  that  in  nature 
or  art,  is  beautiful,  fublime,  or  wonderful  :  for  the 
orator’s  field  is  the  univerfe,  and  his  fubjefts  all  that 
is  known  of  God  and  his  works.  In  a  confummate 
Speaker,  whatever  there  is  of  corporeal  dignity  or 
beauty,  the  majefly  of  the  human  face,  the  grace  of 
adtion,  the  piercing  glance,  gentle  ianguilh,  or  fiery 
fiafii  of  the  eye  ;  whatever  of  fine  imagination,  of 
Vv'ife  refledlion,  or  irrefiflable  reafoning  ;  whatever 
is  excellent  in  human  nature,  all  that  the  hand  of  the 
Creator  has  imprefled,  of  his  own  image,  upon  the  no- 
blefl  creature  we  are  acquainted  with,  all  this  appears 
in  the  Orator  to  the  highefl  advantage  ;  and  who¬ 
ever  is  proof  againil  fuch  a  difplay  of  all  that  is  noble 
in  human  nature,  mufl  have  ixeither  eye,  ear,  paf- 
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ilon,  imagination,  tafte,  nor  underftanding.  It  is  to 
be  remembred,  that  the  adion,  in  expreffing  the  va¬ 
rious  humours  and  paflions,  is  to  be  fuited  to  the  age, 
fex,  condition  and  circumftance  of  the  charabler.  Vi¬ 
olent  anger  or  rage  is  to  be  expreffed  with  great  agi¬ 
tation  ;  but  the  rage  of  an  infirm  old  man,  of  a  wo¬ 
man,  or  a  youth,  are  all  different  from  one  another, 
and  from  that  of  a  man  m  the  flower  of  his  a9;e,  as 
every  fpeaker’s  difcretion  will  fuggefl:  :  a  hero  may 
Ihew  fear  or  fenfibility  of  pain,  but  not  in  the  fame 
manner  as  a  girl  would  exprefs  thofe  fenfations  ; 
grief  may  be  exprcfl’ed  by  a  perfon  reading  a  melan¬ 
choly  flory,  ■  or  delcription,  in  a  room  ;  it  may  be 
adled  upon  the  ftage,  or  dwelt  upon  by  the  pleader 
at  the  bar,  and  have  a  place  in  a  fermon,  the  paflion 
is  ftill  grief  ;  but  if  they  have  judgment,  the  manner 
of  expreffing  it  will  be  difierent  in  each  of  thefe 
fpeakers.  A  correbb  Orator  does  not  make  a  move¬ 
ment  of  limb  or  feature  for  which  he  has  not  a  rea- 
foii;  if  he  addrefles  Heaven,  he  looks  upwards;  if  he 
fpeaks  to  his  fellow  creatures,  he  looks  round  upon 
them ;  the  fpirit  of  what  he  fays,  or  is  faid  to  him, 
appears  in  his  look  ;  if  he  exprefles  amazement,  or 
would  excite  it,  he  lifts  up  his  bands  and  eyes  ;  if  he 
invites  to  virtue  and  happiriefs,  he  fpreads  his  arms, 
and  his  looks  are  all  benevolence  ;  if  he  threatens 
the  vengeance  of  heaven  againfl:  vice,  he' bends  his 
eyebrows  into  wrath,  and  menaces  \Vith  the  arm  and 
countenance  ;  he  does  not  needlefily  faw  the  air  with 
his  arm,  nor  flab  himfelf  with  his  finger  ;  he  does 
not  clap  his  right  hand  upon  his  bread,  unlefs  he  has 
accafion  to  fpeak  of  himfelf;  or  to  introduce  con- 
fcience,  or  foraething  fentimental  ;  nor  does  he  dart 
back,  unlefs  he  wants  to  exprefs  horror  or  averfion  ; 
be  does  not  come  forward  but  when  he  has  occafloil 
to  lolicit ;  he  does  not  raife  his  voice  but  to  exprefs 
ibmething  peculiarly  emphatical ;  he  does  not  lower 
t,  but  to  contract  the  raifing  of  it,  His  eyes  by  turns 
liccording  to  the  humour  of  the  matter  lie  has  to  ex* 
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prefs,  fparkle  fury,  brighten  into  joy,  glance  difclaiify 
melt  into  grief,  frown  difguf};  anel  hatred,  languilh 
love,  or  glare  diftradion.  There  is  an  error  which 
is  too  inconfiderately  received  by  many  judicious  per- 
fons,  viz.  that  a  public  Speaker's  ilievung  himfelf  to 
be  in  earned:,  will  alone  fecure  him  of  duly  affecting 
his  audience  ;  were  this  true,  the  enthufiaftic  rant 
of  the  fanatic,  who  is  often  very  much  in  earned:, 
ought  to  pleafe  the  judicious ;  in  whom,  on  the  con¬ 
trary,  we  know  it  only  excites  laughter  or  pity.  It 
is  granted  that  nature  is  the  rule  by  which  we  are  to 
fpeak,  and  to  judge  of  propriety  in  fpeaking  ;  and 
every  Orator,  who  faithfully  follows  that  univerfal 
guide,  commands  attention  and  approbation  :  but  if 
he  either  thro’  incurable  natural  deficiency,  or  by 
deviating  into  fome  incorrigible  abfurdity  of  man¬ 
ners,  exprefs  the  real  and  warm  fentiments  of  his 
heart  in  fuch  an  aukward  way,  as  ihall  effedually  de¬ 
feat  his  whole  defign  upon  thofe  who  hear  him,  and 
render  himfelf  the  objed  of  their  ridicule  ;  he  may 
then  retire  from  the  roflrum,  fufficiently  convinced 
of  his  want  of  qualifications  requifite  to  conftitute  an 
orator.  Though  it  may  be  alledged  that  a  great  deal 
of  gefture  or  adlon  at  the  bar  or  in  the  pulpit,  efpe- 
cially  the  latter,  is  not  wanted,  nor  is  quite  in  cha- 
rader,  it  is  yet  certain  that  there  is  no  part  of  the 
man  that  has  not  its  proper  attitude  :  the  eyes  are  not 
to  be  rolled  along  the  deling  as  if  the  fpeaker  thought 
himfelf  in  duty  bound  to  take  care  how  the  dies 
behave  themfelves  ;  nor  are  they  to  be  conftantly  caff 
down  upon  the  ground,  as  if  he  w^as  before  his  judge 
receiving  fentence  of  death  ;  nor  to  be  fixed  upon 
one  point  as  if  he  faw  a  ghod:.  The  arms  of  the 
preacher  are  not  to  be  needlefily  thrown  out  as  if  he 
was  drowning  in  the  pulpit,  or  brandilhing  after  the 
manner  of  the  ancient  Pugiles,  or  boxers,  excercifing 
themfelves  by  fighting  with  their  own  fiiadows,  to- 
prepare  them  for  the  olympic  contefls  ;  nor  on  the 
contrary,  are  they  to  be  pocketed  up,  his  arms  to 
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hang  by  liivS  Tides  as  lank  as  if  they  were  both  wither¬ 
ed.  The  head  is  not  to  ftaiid  fixed,  as  if  the  fpeaker 
had  a  perpetual  criek  in  his  neck  ;  nor  is  it  to  nod  at 
every  third  word  as  if  he  was  acting  Jupiter.  Laftly, 
a  judicious  Speaker  is  inafter  of  fuch  a  variety  of  de¬ 
cent  and  natural  motion,  and  has  fuch  command  of 
attitude,  that  he  will  not  be  long  enough  in  one  pof- 
ture  to  offend  the -eye  of  the  fpedl'ator. 

W  e  Tiiall  conclude  this  fubjedt  with  briefly  remark¬ 
ing  the  many  advantages  community  have  enjoyed, 
by  having  men  of  elocution  in  the  fenates. 

Should  \ve  pafs  in  review  the  hiftories  of  remote 
ages,  it  will  appear  that  the  fplendor  and  Vvclfare  of 
moft  {fates  and  commonwealths  were  chiefly  owing  to 
the  force  of  eloquent  counfels.  Athens,  the  pride 
of  Greece,  the  great  nurfery  of  arts  and  fciences, 
never  decayed  in  power,  nei  er  loft  its  liberty,  till 
deprived  of  its  orators.  Nothing  was  fo  advantage¬ 
ous  to  the  Roman  republic  or  heigh tned  fo  much  its 
glory,  as  tire  encouragement  given  to  oratorical  ta¬ 
lents,  and  the  laudable  exei  cife  of  the  fame  noble  fa¬ 
culties  :  hence  fo  many  {Speeches  and  Iiarrangues  in 
the  affemblies  of  the  people  and  in  the  fen  ate  ;  which 
were  efficacious  to  obtain  what  could  not  be  extorted 
by  the  injundions  of  public  edids.  In  dike  manner, 
Generals  of  armies  as  often  as  they  were  to  give  bat¬ 
tle,  as  often  as  fedition  and  mutiny  alienated  the  fol- 
diery  ;  fo  they  were  wont  by  powerful  eloquence, 
either  to  invigorate  their  hearts  with  manly  courage, 
or  recal  them  fo  a  fenfe  of  their  duty. 

The  true  caufe  of  the  great  credit  of  the  civilians 
under  the  Roman  emperors,  may  not  improperly  be 
attributed  to  the  abjed  flavery  they  infenfibly  led  the 
fubjed  into  ;  while  Rome  prefervhl  her  liberty,  no 
great  account  was  made  of  the  civilians,  the  orators 
held  the  firft  rank  in  that  city,  as  well  as  at  Athens  ; 
md  this  is  the  reafon  why  the  Greek  and  Roman  elo- 
puence  'was  io  highly  efteemed  and  applauded.  Au- 
^uftus,  an  able  politician,  perceived  the  danger  he 
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was  in  from  the  orators  ;  he  well  knew,  that  who¬ 
ever  has  a  genius  for  a  noble  eloquence  is  bold,  ac¬ 
tive,  and  a  great  enemy  to  fiavery  ;  in  order  there¬ 
fore  to  bring  down  the  orators,  he  fet  the  civilians 
againft  them,  and  ordered  the  judges  to  fubmit  to 
their  decifions  ;  who  till  then  had  no  further  autho¬ 
rity  than  the  poffibility  of  perfoading  the  judges.  It 
is  plain  that  when  Auguftus  railed  the  chdlians,  he 
depended  upon  their  compliance  wherein  he  was  not 
miftaken  ;  for  they  explained  the  laws  in  his  favour, 
and  made  it  their  bulinefs  to  juilify  his  unjuft  tho’ 
mild  ufurpation.  They  found  a  way  to  re-unite  in 
his  perfon  the  moft  important  dignities  ;  and  when 
they  had  by  degrees  accuftom’d  the  Romans  to  make 
application  to  him  alone,  and  had  rendered  him  maf- 
ter  of  a'people  who  had  conquered  the  world  ;  they 
made  him  mafter  of  the  laws,  by  virtue  of  this  famous 
maxim  wdiich  they  took  care  to  inculcate.  That  what 
pleafes  the  prince  ftands  for  a  law.  By  this  means 
they  afcribed  an  abfolute  royal  power  to  Auguftus  : 
the  following  emperors  imitated  that  prince  ;  VTlpa- 
Hzn  raifed  the  civilians  to  the  Jbiglieft  degree  of  autho¬ 
rity,  and  compleated  the  deilmdioo  of  liberty  and 
eloquence  :  from  the  time  of  Auguftus  bis  fuccelTors 
got  fuch  an  afcendancy  over  the  people,  that  the 
inyfteries  of  the  cabinet  were  ftiidied,  which  contain¬ 
ed  that  abfurd  doftrine,  of  the  iritereft  of  the  prince ; 
as  it  is  feparate  from  the  intcreft  of  the  ftate,  and, 
generally  runs  counter  to  the  public  good,  judgment, 
capacity,  and  fecrecy,  where  changed  into  craft,  ar¬ 
tifice,  and  diftmulation.  Good  and  ill  acbons  were 
no  longer  known  by  themfelves  ;  every  thing  was 
interpreted  according  to  the  nice  intention  of  the 
prince,  or  was  judged  by  the  curioufnefs  of  fome 
malicious  fpeculation.  Complaints,  which  in  all  ilges 
of  the  world  have  been  allowed  to  the  unfortunate  • 
tears,  thofe  natural  expreftions  of  cur  grief,  and 
fighs,  which  ilip  from  us  in  fpite  of  our  will  ;  nay 
bare  looks  at  laft  became  fatal.  1  he  leaft  endeavour 


^he  SCHOOL  of  W I  S  D  O  M.  45* 

to  ufe  the  perfuafive  force  of  eloquence  was  thought 
the  higheft  pitch  of  arrogance  ;  even  the  fimplicity  of 
difcourfe  was  fancied  to  cover  ill  defigns,  and  the  dif- 
cretion  of  filerice  to  conceal  mifchievous  intentions. 
To  fpeak,  to  be  filent,  to  rejoice,  to  be  afflided,  to 
be  fearful,  or  undaunted  ;  all  was  criminal,  and  very 
often  incurred  the  moft  rigorous  punilhment.  Thus 
it  was  this  noble  people,  from  tailing  the  fweets  of 
the  belt  regulated  liberty,  which  had  its  fources  in, 
and  was  nurtured  by  nervous  Eloquence,  fell  into  the 
fnares  of  the  worft  of  tyranny  and  oppreffion  ;  and 
fuch  likewife  are  the  calamities  that  mull  wait  all 
other  nations,  when  they  prize  more  the  finifler  arts 
ol  life,  than  the  beauty  of  order  and  integrity  ;  the 
natural  refult  of  free  and  uncontrouled  eloquent 
counfels. 

10000  0000  0000  0090  0000  00«0  0000  0000  0300  OOCO  0000  000-9 . 0*eO  0000 0000  0000  0090  e0®0  *000  SOOS  900®  0003  0900 

CHAP.  V. 
Morality. 

Morality  is  of  fo  large  an  extent,  and 
the  pradlice  of  it  admits  of  fo  many  degrees  of 
perfedion,  that  we  cannot  at  once  acquire  a  due  con¬ 
formity  to  all  its  various  prefcriptions.  The  attain¬ 
ments  of  Virtue  mull  be  gradual,  mud;  be  the  refult 
of  repeated  thought,  and  of  repeated  efforts.  It 
mull  therefore  be  of  great  importance  to  fet  out  in 
the  moral  courfe,  upon  fuch  principles  as  will  give 
the  ampleft  fcope  for  perpetual  improvement,  and 
be  inofl  favourable  to  our  progrefs  in  every  real  ex¬ 
cellence.  Virtue  confifls  in  good  affeflions  ;  this 
muff  undoubtedly  be  underfcood  not  of  tranfient  or 
temporary  emotions,  but  of  fuch  difpofitions  as  are 
habitually  prevalent  in  the  foul.  Afingle  afl  of  vir¬ 
tue,  or  the  moll  cafual  exercife  of  anv  rood  aflian. 
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though  it  be  not  attended  with  fteadiriefs  and  con- 
ftancy,  claims  the  approbation  of  every  fpedtator  ; 
but  to  denominate  us  truely  virtuous,  it  is  neceflary 
that  our  inclination  to  whatever  is  right  and  good, 
Ihould  be  fixed  and  permanent,  and  that  it  Ihould 
uniformly  influence  eveiy  part  of  our  conduefl.  It 
is  however  evident,  that  though  we  cannot  imme¬ 
diately  arrive  at  any  confiderable  degree  of  perfec¬ 
tion  in  the  practice  of  morality,  yet  the  firfle  hearty 
and  deliberate  refolution  that  v^  e  form,  to  endeavour 
to  difeharge  the  whole  of  our  duty,  fo  far  as  we  can 
difeover  it,  gives  us  a  title  to  the  virtuous  charafter, 
as  the  forming  fuch  a  general  refolution  is  all  that 
pofiibly  can  be  done  at  once.  If  this  refolution  has 
not  taken  place  in  our  minds,  occafional  afls  of  duty, 
ever  fo  often  repeated,  will  be  of  little  moment  in  a. 
moral  eftimate  ;  and  after  we  have  once  folemnly 
formed  this  purpofe,  nothing  but  our  wilful  negled:: 
to  put  it  in  praftice,  can  prevent  us  from  making 
continual  advances  in  every  fpecies  of  virtue  and 
goodnefs  :  our  firfl:  ftep  then  muff  be  to  confider, 
whether  or  no  it  is  expedient  that  we  Ihould  refolve 
invariably  to  fubmit  to  ail  the  laws  of  morality  ?  Let 
us  now  therefore  take  a  view  of  fome  of  thofe  argu¬ 
ments  which  mufl:  be  fufficient  to  lead  us  to  fuch  a  re¬ 
folution,  if  we  will  but  attend  to  them  with  any  de¬ 
gree  of  ferioufnefs  :  and  here  let  us  fuppofe  fome 
perfon  who  has  hitherto  had  no  regard  to  the  duties 
of  life,  nor  perhaps  ever  admitted  any  kind  of  feri- 
ous  thought,  fuppofe  fuch  a  perfon  b}'-  fome  means 
or  other,  awakened  to  a  fenfe  of  the  propriety  of 
enquiring  into  the  natural  tendency  of  his  own  ac¬ 
tions,  and  willing  to  learn  the  befl;  and  raofl:  advan¬ 
tageous  manner  of  regulating  his  conduct  in  future 
time  ;  the  refult  of  his  enquiries,  mufl;  undoubtedly 
be  a  full  determination  to  endeavour  to  become  as 
virtuous  as  poflible  ;  fuch  a  perfon  mufl:  be  fenfible, 
that  as  yet  he  has  lived  to  but  little  purpofe.  It  is 
*  commonly  aflerted,  that  there  is  no  real  hcippinefsi 
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to  be  derived  from  any  fource,  but  the  pradlice  of 
our  duty.  Many  of  the  advocates  for  religion  and 
niorahty  aifert  farther, ^  that  ail,  who  are  not  habitu- 
ally  virtuous,  mull;  be  inwardly  wretched  and  mifera- 
ble  ;  but  we  will  not  go  fo  far  at  prefent.  There  is 
undoubtedly  much  truth  in  thefe  alTertions  •  bm- 
thefe,  as  well  as  all  other  pofitions,  may  admit  of 
lome  exceptions  ;  we  will  therefore  allow  it  polTible 
that  fome  of  thofe,  who  are  wholly  unmindful  of 
their  duty,  may  fcarce  ever  feel  themfelves  unhappy 
on  Aat  account  _  There  are  fo  many  different  ways 
ferious  thought,  and  our  prefent  Late 
affords  fuch  a  variety  of  animal  gratifications,  that  a 
perfon  who  enjoys  a  large  flow  of  fpirits,  efpecially 
if  polieffed  of  wealth  and  affluence,  may  for  many 
years  efcape  thofe  inward  uneaflnefles,  which  are  the 
ufual  confequences  of  neglecting  our  duty  .*  this  how 
ever  depends  upon  a  prodigious  number  of  concur- 
mg  circumftances  ;  it  is  every  moment  pofflble  that 
lome  unexpected  event  may  take  place,  which  will 
force  him^  to  view  things  in  a  very  different  licht 
from  any  in  which  they  have  ever  before  apr  eared'to 
him.^  Bodily  pain,  the  difappointment  of  lome  fa- 
vounte  fcheme,  a  thoufand  incidents  too  minute  to 
be  thought  of,  or  too  fudden  to  be  guarded  aoainft 
may  render  all  his  former  pleafures  infipid'  and 
plunge  him  in  endlefs  diffatisfaaion  and  reftleffne<'s 
It  IS  certain,  that  all  who  are  guilty  of  grog's  and  fia 
grant  vices,  mnft  be  habitually  fubjed  lo  miferable 
anxieties,  felf-difguft,  and  heatt.felt  diflrefs  Thev 
who  are  only  guilty  of  negleifting  their  duty,  canne- 
ver  be  fecure  of  any  real  fatisfacTon  ;  as  r„on  as  ever 
they  take  a  juft  review  of  their  own  condua  and 
form  an  impartial  eftimate  of  their  real  ftate,  ’  they 
muft  perceive  that  they  have  afted  an  unworthy  pan 
in  life  and  that  at  prelent  they  are  nor  capable  of 
any  thing  that  deferves  the  name  of  happinels  ;  and 
et  the  courfe  of  their  lives  be  ever  fo  profrerous 
let  them  have  enjoyed  every  fatisfaftion  which  it  is 
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polTible  for  them  to  ' enjoy  without  virtue,  when  the 
hour  of  death  approaches,  if  they  are  capable  of  re¬ 
flexion,  they  mufl:  feel,  and  own,  that  all  their  pur- 
fuits  have  been  vanity,  that  they  ought  to  have  fe- 
cured  fome  nobler  enjoyments  ;  and  that  a  life  to  be 
fpent  over  again  in  the  fame  infignificant  and  trifling 
manner,  v/ould  be  an  objeX  unworthy  of  a  Tingle  wilh. 
If  thefe  will  be  our  fentiments  at  the  conclufion  of 
life,  it  cannot  furely  be  impertinent  to  inculcate  them 
upon  thofe,  who  may  apprehend  fuch  a  period  at 
the  greatefl:  diftance.  The  earliefl:  part  of  life  can¬ 
not  be  too  early  to  anticipate  the  ideas  and  fentiments 
which  we  lhall  form  at  its  clofe  ;  when  we  fliall  cer¬ 
tainly  fee  things  in  a  much  jufler  light  than  we  do  at 
prefent  :  can  we  be  wife  too  foon  ?  what  a  pity  is  it, 
that  we  Ihould  fpend  but  half  a  life  in  fuch  a  manner 
as  will  yield  us  no  fatisfaXion  at  death  !  what  a  folly 
to  fpend  any  part  of  our  time  in  fuch  a  courfe  as  will 
heighten  our  diftrefs  at  the  trying  hour  1 

If  the  perfon  we  now  fuppofe  to  be  deliberating 
about  his  future  conduX,  has  lauch^d  out  into  any  of 
the  more  enormous  vices,  he  mufl  already  have  felt 
in  fome  meafure  the  fad  and  deplorable  confcquences 
of  immorality;  for  there  is  in  faX,  fcarce  any  vice 
that  does  not  involve  thofe  who  praXice  it  in  fome 
confiderable  inconveniencies  :  if  he  has  only  heen  re- 
gardlefs  of  the  duties  he  ought  to  have  performed, 
he  mufl:  at  leafl:  be  fenfible  that  he  has  never  yet  en¬ 
joyed  any  fatisfaXion  equal  to  what  his  mind  prompts 
him  to  defire,  and  hope  for;  it  mufl:  therefore  be 
worth  his  while  to  try  whether  or  no  he  cannot  at¬ 
tain  thofe  fuperior  fatisfaXions,  by  entering  upon  the 
virtuous  courfe.  It  cannot  furely  be  out  of  his  power 
fome  way  or  other,  to  attain  to  the  gratifications  of 
his  highefl:  defires  ;  and  what  method  can  he  now  try,, 
but  that  of  virtue?  Whether  our  enquirer  choofes  to* 
be  determined  by  the  general  experience  of  mankind,, 
or  by  the  natural  confequences  of  human  aflions,  ei¬ 
ther  of  thefe  ways  of  judging  mufl  equally  lead  liiHH 
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to  forfake  his  vices,  and  to  refolve  upon  virtue.  1  he 
univerfal  experience  of  mankind  bears  witnefs  to 
this  great  tinith,  That  the  virtuous  alone  are  poffei- 
fed  of  tlie  great  art  of  enjoying  life  ;  and  reafon 
tells  us,  that  every  vice  mull  nccefiarily  hurt  us  ei¬ 
ther  in  our  fortune,  our  health,  our  reputation,  or 
the  peace  of  our  minds. 

Should  this  enquirer  farther  proceed  to  take  a 
view  of  every  particular  virtue  and  vice,  he  could 
need  no  argmnent  to  convince  him,  that  every  kind 
of  virtue  is  infinitely  amiable,  and  highly  advantage¬ 
ous,  and  e^  ery  vice  worthy  of  his  abhorrence,  and 
iieceiTary  to  be  avoided,  if  he  has  any  regard  to  his 
own  welfare  :  but  we  fuppofe  liini  novc  only  endea¬ 
vouring  to  foi’m  Tome  general  ftandard  for  the  regu- 
lation  of  his  future  conduri;  ;  and  this  view  muff  de¬ 
termine  him  to  fubmit  to  all  the  laws  of  Morality 
.without  exception.  That  different  kinds  of  conduri 
m-uft  be  attended  with  different  confequences,  is  an 
indifpiUable  truth.  That  it  is  polfible  for  us  to  do 
fomeihiug  that  may  tend  to  I’ecure  and  heighten  the 
comfort  of  our  lives,  is  likewife  a  point  not  to  be 
doubted  :  It  is  indeed  no  lefs  than  madnefs  to  hope 
for  complete  happinefs  in  fuch  a  fiate  as  this.  The 
befl  and  wifeft  of  men  liave  their  uneafinefs  here, 
but  if  the  votaries  of  wifdom  are  too  often  unhappy, 
how  much  lefs  can  the  fiaves  of  folly  ever  enjoy  any 
real  felicity  !  Two  things  are  evklently  necefl’ary  to 
cur  paffmg  through  life  vrith  any  degree  of  fatisfag- 
tion  ;  our  palfions  and  defires  mull  all  of  them  he 
fubjeri:  to  the  diclates  of  reafon,  and  regulated  in 
fuch  a  manner  as  not  to  clalh  v  ith  one  another  ;  and 
^our  condufl  mull  be  Ileaciy  and  uniform.  If  we  hav^e 
Various  palfions  and  delires,  we  mull  always  be  in  a 
flate  of  war  and  cominod-on  ;  if  we  have  only  one 
predominant  pallion  it  will  grow  infatiable,  and  ren¬ 
der  happinefs  unattainable.  If  our  coodudl  be  not 
fleady  and  conlillent,  we  fhall  defeat  our  owat  views 
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in. life,  and  can  never  approve  ourfelves  ;  and  with¬ 
out  felf- approbation  any  real  fatisfadion  is  a  mere 
chimera.  Let  it  alfo  be  remeinbred,  that  an  inflexi¬ 
ble  fteadinefs,  in  any  kind  of  vice,  only  renders  a 
chara(3:er  the  more  deteilable  and  the  more  pernici¬ 
ous  ;  it  mufl:  therefore  be  only  a  virtuous  fleadinefs 
that  can  be  the  proper  ,  objed  of  our  piirfuit ;  this  a- 
lone  can  fit  us  for  every  ftate  of  life  ;  this  v/ill  fup- 
port  us  under  every  poflible  afflidion.  But  if  we 
have  indulged  ourfelves  in  vice,  how  will  the  recol- 
ledion  of  our'  follies  augment  and  aggravate  everv 
trouble  in  which  we  may  be  involved  !  Whatever 
is  conducive  to  our  happinefs,  upon  the  whole,  mufl: 
cert^amly  be, a  part  of  our  duty:  nor  do  the  laws  of 
morality  ;j^rej^uire  any  .  thing  but  what  adually  contri¬ 
butes  to  our  welfare,  and  what  tltcrefore  can  be  fo 
abfur;d  as  -  to  negled  them  ?  If  we  wifli  to  recom¬ 
mend  ourfeh’'es  to  our  fellow  creatures,  in  what  way 
can  we  do  it  fo  efFcdually,  as  by  a  fteady  and  faith¬ 
ful  difcharge  of  every  part  of  our,  duty  ?  But  our 
chief  happinefs  certainly  confills  in  the  inward  feel¬ 
ings  of  our  own  minds  ;  and  this  confideration  mufl; 
be  abfolutely  decifive  in  favour  of  virtue.  That 
'prhnciple  of  confcience,  which  is  implanted  in  every 
%iiman  breaff,  is  capable  of  rendering  the  vicious 
mifenah’le  by  its  reproaches  in  the  mo.fl:  profpcrous 
hate  that  we  poflibly  can  be  with  refped  to  worldly 
affairs  ;  ft  can  aifo  x'ender  the  virtuous  happy  by  its 
approhitipn  of  their  condud,  amkld  the  fevereft  tri¬ 
als  and  afflidions.  If  therefore  the  virtuous  only 
can  enjoy  tlie  applaufe  of  their  own  confciences,  this 
ineltimable  fatisfadion  mufl:  be  a  fufficicnt  coinpenfa- 
tion  for  all  the  worldly  inconveiheiicics  we  can  ever 
draw  upon  ourfelves  by  the  pradice  of  onr  duty. 

But  farther  ftiH,  though  the  perlbn  we  fuppofe  to 
be  engaged  in  this  moral  enquiry,  Ihould  not  have 
been  ufed  to  refled  upon  the  exiflence  and  perfedions 
of  a  God,  it  is  however  to  he  prefumed,  that  at  this 
feafon  of  calm  refledion,  he  will  be  capable  of  dif- 
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cerning  the  evidences  which  nature  and  reafon  afford’ 
of  an  eternal,  invifible,  and  all- perfect  Being,  whofe 
power  was  the  firft  caufe  of  all  things,  and  by  ^yho^’e 
providence  the  whole  w^'orld  is  continually  governed. 
Hence  mud  arife  a  nev/  fet  of  motives  for  the  choice 
of  virtue  :  for  if  there  is  really  fuch  a  Being-  at  the 
head  of  the  univerfe,  it  is  apparent  that  he  innd 
have  a  peculiar  regard  for  the  virtuous  ;  and  that  he 
will  order  all  things  in  fuch  a  manner,  as  fliall  be 
mod  for  their  advantage.  B'he  light  of  nature  en¬ 
courages  us  to  trud,  that  if  v/e  erideavotir  to  dif- 
charge  the  whole  of  our  duty,  we  ihall  not  want  any 
of  thofe  temporal  bleffings  that  may  be  upon  the 
wliole  expedient  for  us  :  nay  the  light  of  nature  leads 
us  farther  to  expeef  fome  future  date  of  cxidence, 
where  the  vii-tuous  ffall  be  highly  rewarded,  and 
the  vicious  receive  a  jud  puniihment.  Revelation 
iimply  confirms  tliefe  fuggedions  of  nature  ;  and  thus 
under  the  moral  government  of  God,  there  is  no 
one  real  advantage,  which  w'e  may  not  judly  hope 
for^  if  we  regulate  o.ur  conduct  agreeable  to  the  laws 
of  morality;  while  on  the  other  hand,  fuch  fatal 
confequeiices  are  tiniie^Led  to  the  indulgence  of  vi¬ 
cious  difpofidons,  as  ought  to  make  tremble,  fq 
long  as  we  continue  unreformed, 

W e  infid  principally  upon  thofe  ^arguments^  which 
prove  Virtue  to  be  our  intered,  becaufe  thefe  are 
the  .arguments  wdiich  liave  the  drongeft  and  the  mod 
iiniverial  influence  upon  the  human  mind  ;  but  at  the 
fame  time  that  any  perfon  is  calmly  enquirino-  vdiat 
courfe  of  adion  mud  be  mod  conducive  to,  lifs  inte- 
red  upon  the  tvliole,  all  his  natural,  fentiments  of 
inorality  mud  undoubtedly  concur  to  fix  his  choice  m 
right.  Our  reafon  mud  on,  every  occafion  refent  the 
indignity  ef  being  reduced  to  a  flate  of  fubjedion  to 
irregular  and  dilorderly  paflions.  Our  reafon  mud 
give  its  fancfion  to  every  particular  fpecles  of  vir-tiie. 
hvoi  ihall  we  in  this,  deliberate  enquiry  bo  able  to  r-^- 
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jed  the  arguments  in  fupport  of  our  duty,  without 
feelini?:  that  we  commit  an  ad  of  violence  againft  the 
beft  and  nobleft  part  of  our  nature. 

All  thefe  conliderations  being  fairly  put  together, 
virtue  appearing  to  be  produdive  not  only  of  inward 
peace,  tranquillity,  and  joy,  but  likewife  of  all 
thofe  external  blellings  which  are  really  expedient 
for  us,  fatisfying  all  the  reafonable  delires  of  our  na¬ 
ture,  raifing  us  to  the  highell  dignity  of  charader 
here,  and  preparing  us  for  dill  more  exalted  perfec¬ 
tion  and  blifs  in  a  future  date  ;  and  vice  being;  in 

#  O 

every  refped  the  dired  reverfe,  what  can  be  the  re- 
fult  of  the  whole,  but  that  every  one,  who  is  ded- 
rous  of  making  a  right  choice,  mud  refolve  to  dif- 
card  every  principle,  and  every  purfuit  that  is  incon- 
fident  with  virtue,  to  omit  no  opportunity  of  per¬ 
forming  any  ad  of  duty,  to  improve  every  hour  to 
the  mod  valuable  purpofes,  and  to  ufe  his  bed  dili¬ 
gence  to  attain  every  poffible  degree  of  moral  redi- 
,  tude  and  goodnefs  ?  As  foon  as  we  are  convinced 
that  this  is  a  rational  fydem,  we  fliould  admit  of  no 
delays  :  we  ought  immediately  to  imprefs  it  upon  our 
minds;  and  in  forming  this  refolution,  we  lliould  ufe 
every  circumdance  of  folemnity  that  may  increafe 
our  fenfe  of  its  importance,  and  perpetuate  its  indu- 
cnce  upon  our  future  condud.  From  hence  we  are 
to  date  our  commencement  in  the  glorious  courfe  of 
Virtue  and  Goodnefs  ;  and  after  we  nave  once  enter¬ 
ed  into  fuch  an  engagement  with  ourfelves,  we  mud 
often  recal  it  to  our  thoughts ;  in  fad  we  mud 
never  fuder  any  thing  to  exclude  it  from  our  minds, 
for  if  it  were  not  neceffary  for  us  always  to  retain 
this  refolution,  it  could  not  be  pollible  for  us  to  form 
fuch  a  refolution  at  all. 

When  we  fird  enter  upon  the  virtuous  courfe,  we 
find  the  performance  of  fome  part  of  our  duty  may 
be  attended  with  fome  difficulties,  and  we  may  fome- 
times  be  inclined  to  imagine,  that  we  might  obtain 
fome  advantages  by  adions  that  are  contrary  to  our 
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duty  ;  but  after  we  have  decided  the  grand  point, 
that  virtue  is,  upon  the  whole,  conducive  to  our 
chief  and  highefl  intereft,  we  Ihould  not  permit  any 
profpeciils  of  temporary  pleafure  or  advantage  to  re-- 
tard  tiie  profecution  of  our  virtuous  purpofcs  ;  and 
Sve  miiir  always  remember,  that  by,  perfeverance,  the 
mod:  difficult  duties  will  become  eafy  ;  for  it  is  not 
the  difficulty  of  performing  any  part  thereof,  that  fo 
unhappily  enfeebles  our  efforts  towards  the  attaining  , 
of  the  more  fublime  anri  exalted  degrees  of  virtue- 
and  goodnefs  ;  it  is  our  own  irrefoiution  that  unmans, 
that  fetters,  and  betrays  us  :  it  is  the  weaknefs  of 
our  attachments  to  w'hatever  is  good,  that  puts  it 
in  the  power  of  any  temptations  to  triumph  over  us, 
er  in  any  degree  to  obdrucl:  onr  progrefs  towards 
perfection.  No  duty  can  be  difficult,  when  we  are 
once  fully  determined  to  perform  it  ;  as  foon  as  the 
refolution  is  completely  made,  the  execution  of  it 
mult  be  eafy,  and  not  only  fo,  but  delightful  ;  and 
who  can  fully  conceive  what  glorious  attainments 
we  might  make  in  every  thing  that  is  truly  excellent^ 
were  our  relbliitious  habitually  ftrong  enough  to  pre- 
ferve  us  in  the  uniform  and  fteady  purfuit  of  moral 
perfection?  Let  us  then  be  honed  to  ourfelves,  and 
uniefs  we  can  fully  confute  the  arguments  in  favour 
of  Virtue,  let  nothing  prevent  our  driCt  adherence 
to  that  noble  principle  of  confcience. 

The  great  point  being  once  determined,  that  we- 
will  deadily  and  uniformly  perfevere  in  fuch  a  coniTe 
of  action  as  we  lliallfind  to  be  mod  fit  and  reafonable, 
and  conducive  to  the  bed  and  mod  important  pur- 
pofes  ;  we  mud  proceed  as  foon  as  pofliblc,  to  fuch 
further  enquiries  as  may  enable  ns  to  form  a  jnd  dan- 
dard  of  conduct  for  every  part  of  life.  In  this 
fearch,  our  fird  attention  mud  be  due  to  the  condi- 
tution  of  our  -own  nature  :  Virtue  has  judly  been 
defined  as  confiding  in  a  conformity  of  temper  and 
conduct  to  the  general  nature  and  fitnefs  of  things  ' 
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but  though  there  niufi:  undoubtedly  ])e  fome  general 
rule  of  condud  fuitable  to  every  different  fyecies  of 
rational  beings,  yet  with  refpecT;  to  each  particular 
ipecies,  tlie  fitnefs  or  unfitnefs  of  any  acdion  inuft 
have  a  nioce  efpecial  reference  to  their  particular  na¬ 
ture  and  conflitution.  Whatever  is  upon  the  whole, 
agreeable  to  the  frame  of  our  nature,  muff:  upon  that 
account  be  incumbent  upon  us,  though  there  may  be 
other  and  more  general  confiderations  to  enforce  tlie 
Imiie  duty.  We  cannot  doubt  that  every  particular 
fpecics  of  rational  beings  is  well  confiituted  by  God  : 
\\  e  are  certain  at  leaf!:,  that  we  are  well  adapted 
ro  the  purpofes  of  reditude  and  virtue.  It  is  evi- 
dent,  that  whatever  is  contrary  to  the  didates  of  our 
Mature,  inuil  be  equally  repugnant  to  every  kind  of 
real  excellence  and  perfedion  ;  and  it  is  impoflible 
that  any  being  ihould  be  happy,  in  any  way  that  is 
not  perfedly  agreeable  to  the  original  bent  and  ten¬ 
dency  of  his  nature.  Our  moral  enquirer  mud 
therefore  find  it  well  v/orth  his  while  to  examine 
lumfelf  as  minutely  as  poflible  ;  and  in  this  enquiry 
let  us  now  attend  him. 

-  Idle  hrd  particular  that  will  engage  his  notice  is, 
that  Man  is  a  being  capable  of  many  kinds  of  pleafure 
and  pain,  the  pi-evalence  of  which  mud  make  him  ek 
happy  ormiferabie  :  from  hence  it  follows,  that  ihaC 
courfe  of  adion  mud  be  his  duty,  which  will  procure 
him  the  mod  numerous  and  the  greated  pleafures^ 
and  guard  him  mod  eiTedually  from  unealinefs  and 
pain. 

;  But  man  is  fo  condituted,  that  his  happinefs  is  ver^^ 
often  as  iimcli  affeded  by  his  expedations,  with  re,- 
Iped  to  what  is  to  come;,  as  by  any  thing  tliat  he  ac¬ 
tually  enjoys  or  fuffers  at  prefent.  Our  pmefent  por¬ 
tion,  whether  good  or  evil,  foon  becomes  familiar  to 
ir;  ;  nor  is  tliere  any  one  circumdance  in  life,  which 
can  long  occiqjy  our  attention,  fo  far  as  to  prevent 
ns  from  fecking  after  fbmething  farther.  We  can¬ 
not  help  defiring  whatever  we  imagine  will  prove  an 
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advantage  to  us  ;  and  we  are  anxious  to  avoid  a- 
ny  thing  that  threatens  us  with  pain  and  trouble. 
To  this  purpofe,  various  palhons  are  deeply  implant¬ 
ed  in  our  nature,  exciting  us  vigoroully  to  purlhe 
Inch  objedls  as  will  be  conducive  to  our  v^elfare  and 
pleafl'ire,  and  to  fly  from  every  thing  that  would 
hurt  or  diftrefs  us  ;  and  with  refpedl;  to  thole  things 
which  are  not  the  objeci;  of  any  natural  pafiion,  we 
*foon  conceive  an  inclination  or  averlion  to  them,  ac¬ 
cording  to  the  light  in  which  we  view  them,  as  ad¬ 
vantageous  or  the  contrary.  It  is  evidently  our  duty 
to  gratify  fuch  of  our  palTions,  as  ihall  be  confiftent 
with  our  happinefs  upon  the  wiiole  ;  and  as  to  thofc 
tilings  to  which  we  have  no  original  and  conftitution- 
ai  inclination  or  aveiTion,  we  ought  to  inform  our- 
felves  thoroughly  whether  they  tend  to  promote  our 
eternal  welfare,  or  to  occafion  us  pain,  and  then  to 
purfue  or  avoid  them  in  fuch  a  manner,  as  is  fuitable 
to  our  natural  dcfire  of  obtaining  every  polfible  good, 
and  efcapihg  every  real  evil'. 

We  fliall  not  particularly  take  notice  of  the  feveral 
paflions  which  relate  only  to  the  concerns  of  animal 
life  :  we  Ihall  only  obferve  in  general,  that  as  Virtue 
-implies  a  due  regularity  and  mutual  fiibordination  of 
all  our  inclinations  and  defires,  it  mnfl:  necelfarily  be 
the  mofl:  certain  method  of  procuring  the  completefl: 
-gratiflcation  of  each  of  them,  as-  far  as  is  really  ex¬ 
pedient  ;  bnti  thofe  deflres  of  the  human  mind^ 
which  fpring  from  or  ar^e  naturally  connefted  with 
its  moral  feelings,  mufl;  undoubtedly  deferve  a:  very 
co)iriderable  degree  of  attention. 

There  is  however  a  far  fuperior  principle  incur 
frame,  the  faculty  of  Reafon  :  by  this  faculty,  which 
is  evidently  the  chief  glory  of  our  nature,  we  are 
clofely  allied  to  the  mofl:  exalted  rank  of  beings^  even 
to  thofe  who  are  entirely  free  from  the  influence 
of  paflions.  By  this  faculty,,  we  are  enabled  to 
form  fome  judgment  upon;ever)^  object,  ^‘^vid  upon 
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every  idea  that  can  prefent  itftlf  to  oiir  minds  ;  and 
the  decilions  of  realon  are  invariably  juilij  as  far  as 
it  is  acquainted  with  the  feveral  circumftances  of  the 
caies  to  be  determined  :  our  reafon,  if  rightly  exer- 
ciied,  will  enable  us  to  trace  out  the  various  confe- 
quences  of  actions,  to  difcerii  the  propriety  or  in:>- 
propriety  ot  any  kind  of  temper  and  behaviour,  and 
to  form  ourfclves  a  regular  and  confident  fyilem  of 
conducl  for  every  poflible  occurrence  of  life  ;  nothing 
tliereiore  can  be  more  evident,  than  that  this  princi¬ 
ple  ought  continually  to  govern  within  us.  It  is  on¬ 
ly  at  particular  feaibns  that  our  paflions  can  juflly  be 
indulged  ;  but  itmuft  always  be  expedient  and  necef- 
fary  to  fubmit  to  the  commands  of  reafon.  It  is  rea- 
I'on  alone  that  can  juftly  determine  when,  and  in 
what  degree  any  of  cur  pafhons  ought  to  be  indul¬ 
ged.  It  is  reafon  alone  that  can  prevent  our  paffions 
froin  becoming  exceflive,  and  fecure  us  from  con- 
tratfling  dangerous  inclinations  towards  unfuitable  ob¬ 
jects.  i  he  right  ufe  of  our  reafon  will  render  every 
emotion  of  hope  or  fear,  of  joy  or  forrow,  and  of 
defire  anil  dilgufl:,  advantageous  to  us  upon  the 
whole  :  but  if  reafon  does  not  predominate  v  ithin 
iis,  the  practice  of  virtue,  or  the  enjoyment  of  hap- 
plnefs  muff  be  wholly  out  of  our  power. 

The  importance  of  Virtue,  and  the  fatal  confe- 
cpaences  ol  Vice,  would  be  apparent  from  the  de- 
.duiflion  of  reafon  ;  but  to  excite  us  the  more  power¬ 
fully  to  the  dilcharge  of  our  duty,  our  conflitiition  is 
furnifhed  with  Ilrong  propenfltics  to  goodnefs,  till 
it  is  corrupted  by  evil  examples  and  the  indulgence 
of  vicious  habits.  •  An  affedfion  to  every  thing  that 
is  agreeable  to  reafon,  may  juflly  be  fiippofed  natir- 
ral  to  every  rational  mind  ;  but  as  the  dedudl'ous  of 
reafon  are  in  fome  cafes  extremely  flow,  and  the 
mind  of  man  liable  to  he  milled  l  y  falfe  views  of 
things,  we  have  the  additional  principles  of  Moral 
Senfe  and  of  Confcience,  and  an  ardent  delire  of  at¬ 
taining  the  completefi:  degrees  of  every  kind  qf  real 
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excellence.  Thefe  principles  lead  us  to  the  percep¬ 
tion  of  forne  duties  which  reafon  alone  might  not  fo 
eah’y  have  difcovered,  and  affords  us  new  motives  to 
t’le  praffice  of  every  thing  which  reafon  prelcribes. 
Theinora'  fenfe  convinces  us  of  the  beauty  of  vr*- 
tue,  and  engages  us  to  the  love  and  practl.e  of  it, 
as  being  in  its  own  nature  fupremely  amiable  ;  con- 
fcience,  with  peculiar  energy,  applies  the  genm  al 
truths  of  morality  to  every  cafe  in  which  we  me 
more  immediately  concerned,  urges  us  incefiantiy  to 
perform  whatever  we  perceive  to  be  right  and  fit, 
makes  us  happy  by  its  applaufe  whenever*  we.  nave 
adled  well,  and  condemns  us  immediately  when  we 
neglecL  our  duty. 

Our  natural  affechon  to  every  thii^g  that  is  trti.Iy 
great  and  excellent,  inuft  prove  a  lirong  in- entive 
to  the  acquifition  of  every  Icind  :of  virtuous  perfec¬ 
tion,  It  is  true  indeed,  that  this  principle  Sometimes 
takes  a  falfe  turn  and  degenerates  into  a  wiki  ambi¬ 
tion,  a  defire  of  being  diffinguifhed  by  fuc  h  attain- 
ruents  as  are  either  of  no  conriderable  importance, 
or  of  an  evil  and  pernicious  nature  ;  but  true 
great nefs,  and  true  goodnefs,  are  in  reality,  infe pa¬ 
rable  ;  and  thoU'Lh  the  human  mind  naturally  alpires 
to  everv  thino-  v  hich  can  be  confidered  as  a  mark  of 
diflinclion,  the  excellencies  of  virtue  mull  undoubt¬ 
edly  appear  to  every  one,  who  reflecfs  at  all,  fiipe- 
licr  to  erery  . other  excellence  or  diftinbiion  that  ran 
poffibly  be  conceived  :  e"mn  tlm,  moff  vicious  U' elf  at 
times  be  lenlible  that  virtuous  attainments  are  the 
hir-heft  and  moll  diClirnrnillhmy  Itononrs  of  v'hirli  our 
nature  is  capable  ;  V' e  it  nil' i  herei  ore  not  only,  bid 
defiance,  but  we  muif  alfo  e  achcate  fron^  our  min cL 
the  moral  fenfe j  confciet]' e,  and  every  juft  and  na¬ 
tural  principle  of  ambitior,,  .before  v.  e  can  Uf  io  any 
degree  comfortable  .  and  eafy  in  the  ncgled  oi  our 
duty. 

D 
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Tnere  is  like  wife  in  the  human  mind  a  natural 
love  of  truth,  and  a  flrong  defire  of  increahng  in 
Knowledge  :  we  cannot  but  wiOi  to  be  acquainted 
with  truths  of  every  kind  ;  but  the  difcoveries  of 
tnoie,  wnich  more  immediately  relate  to  pnr  moral 
vohducl,  afford  us  peculiar  fatisfadion  and  delight  : 
and  as  the  faculty  of  reafon  amply  qualifies  us  for 
the^invefligation  of  truth,  our  thirff  for  knowledge 
miifr  in  general  tend  to  incline  us  to  our  duty.  An 
enlightened  mind  cannot  fail  to  difcern  the  excel¬ 
lency  and  importance  of  morality  ;  and  nothing  but 
abfolute  ignorance  and  ftupidity,  or  a  wilful  inatten¬ 
tion  to  truth,  can  render  us  indifferent  to  the  glori¬ 
ous  purfuits  and  attainments  of  genuine  virtue, 

,  It  is,  eviefent  that  Man  is  a  being  of  an  adive  na¬ 
ture;  that  his  powers  ofadionare  many  and  various, 
and  that  he  never  can  be  happy  in  a  date  of  ind- 
dolence.  Each  of  our  adive  powers,  whether  bodily 
or  mental,  frequently  flands  in  need  of  relaxation  ; 
but  when  we  ceafe  to  exert  any  one  power,  we  ne- 
ceffanly  recur  to  the  excercife  of  fome  other  powder 
or  faculty,  as  the  only  way  in  which  we  can  have  a- 
ny  real  enjoyment.  There  are  few  perfons  who  can 
long  fupport  a  vacation  from  bodily  exercife  ;  but 
life  becomes  an  intolerable  burden,  when  \ve  find 
ourfeives  equally  incapable  of  bodily  labour,  and  of 
mental  application.  Some  indeed  feem  to  have  found 
out  an  art  of  trifling,  by  which  they  pafs  through 
life  without  any  ferious  application,  without  any  real 
bufinefs,  and  yet  at  the  fame  time  perfedly  free  from 
inward  nnearinefs  and  chagrin.  But  the  truth  of  the 
cafe  is,  that  fuch  perfons  eitlier  apply  themfelves  to 
mere  trifles  with  all  that  earneflnefs,  which  is  due  to 
the  mod  important  concerns,  or  elfe  their  appear¬ 
ance  of  eafe  is  wholly  counterfeit.  There  is  not  a 
greater  contradion  in  nature,  than  to  fuppofe  a  man 
Can  be  happy  whild  he  has  no  objed  that  -le  judr/es 
worthy  of  his  attention  ;  and  if  his  auentiori  id -en¬ 
gaged,  it  will  doubtlefs  excite  his  acti-.  c  re  v/ers .  Tq 
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be  indifferent  towards  all  kinds'  of  obje5:s,-  is  indeed 
the  fault  but  of  few  :  moft  perfons  are  much  rather 
chargeable  with  the  oppofite  extreme,  of  being  too 
keen  in  their  defires,  and  too  eager  in  their  piiriuits, 
though  the  objedts  they  have  in  view"  be  oi  ever  io 
little  importance.  Hence  \ve  fee  fd)  much  agitanon 
and  buiile  among  thofe,  who  have  fear ce  ever  iorm- 
ed  one  ferious  and  rational  pnrpofe  in  life  ;  ychereas 
;half  the  application  and  pains  they  beftow  upon  the 
mod:  infignificant  trifles,  v>  ould  be  fuflicient,  if  right¬ 
ly  direHed,  to  condudf  them  to  the  higheif:  happinels 
they  could  pollibly  attain.  But  though  an  hahituai 
application  to  our  duty  w’ould  preferve  us  from  rnneii 

■  unneceilary  labour  and  fatigue  about  trifles,  it  muft. 
however  require  conftant  attention  and  unwearied' 
diligence,  and. will  afford  us  numerous  opportunities 
of  exerting  all  our  powers  to  the  greateft  advantage: 

■  nor  is  ,  it' poflible  we  fliould  exercife  the  bed  and  no- 
bled!powers  ofour  nature  to  real  advantage  brtdiy  the 
practice  of  virtue.  Virtue  alone  can  give  fnll  i'copie 
to  our  adtivity  and  that  which  is  our  highed  intered 

nought  to  be  profecifted  with  the  mod  vigorous  efforts. 
If  we  would  Vvdfh  to  make  the  activity  of  our  nature 
advantageous  to  us,  if  we  would  not  be  acdh/c  and 
laborious  altogether  in  vain,  w'e  mud  be  continually 
labouring  to  attain  to  every  poflible  degi'ee-  of  virim- 
,ous  perleclion  But  man  is'a  free  as* well  as  an  adtive 
being,  and  this  one  principal  fource-  of  ourdiappi- 
nefs  ;  our  wall  cannot  be  compelled  ;*  w'e  are  always 
capable  of  exerting  ourfelves  in  wliat  ever  way-  we 
chufe.  freedom  leems  to  be  an  infeparable  compa¬ 
nion  of  rational  powers  :  for  to  wffat  purpofe  could 
we  be  endowed  with  a  capacity  for  dehheration,  if 
we  w^ere  not  at  liberty  to  chnfe  or  refufe.  In  every 
cafe,  as  our  will  fliall  determine  ?  It  has  indeed  been 
faid,  that  Manis  governed  by  hi.s  own  opinion  and 
fenuments  ;  and  that  they  n.nid  neceflarily  be  inch 
as  they  adlually  ars',  being  farmed' by  a  contmrrt'noe 
of  cirtumdarices  entirely  dependant  ;ou  Usvown  wdl 
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and  choice.  But  though  the  opinions  we  have  enter¬ 
tained  mud:  iicceffarily  influence  the  flate  of  our 
iniiids,  fo  loiag  as  they  continue  predominant  within 
Us,  it  is  certainly  at  all  times  in  our  pov'er  to  call  in 
reafon  to  our  aid,  to  examine  them  calmly  and  im¬ 
partially,  and  to  correct  our  fentimcnts  and  reduce 
them  to  the  flandard  of  propriety.  We  may  by  this 
means  convince  ourfelves,  that  what  we  once  imagi¬ 
ned  to  be  our  greatefl:  infclniiyj  may  in  reality  be 
mod;  conducive  to  our  welfare  ;  and  tlius  we  may 
render  ourlelves  happy  in  circumfianccs  of  the  great¬ 
efl:  difficulty.  There  is  in  fad:,  nothing  fo  much  un¬ 
der  our  power  as  our  own  opinions,  and  all  other 
things,  but  our  own  opinions  and  conduft,  are  abfo- 
lutely  exempt  from  our  power  ;  but  whilfl:  w  e  have 
thefe  at  command,  w’e  mufl:  certainly  be  free  in  the 
mofl;  important  fenfe  ;  and-  W'e  cannot  give  a  more 
convincing  proof  of  oiir  freedom,  than  in  the  choice 
of  virtue,  amidfl  the  various  diffiulties  to  wdiich  it  is 
often  expofed  ;  difficulties  of  fuch  a  nature,  that 
though-  \VQ  may  reafonably  trufl:  they  wnll  terminate 
to  our  advantage,  yet  'nothing  but  an  abfolute  free¬ 
dom  of  choice  could  enable  us  to  encounter  them 
with  refolution  and  chearfulnels.  It  is  evident  that 
every  vicious  principle  tends  to  deflroy  our  freedom; 
It  limits  and  confines  our  choice,  and  infinuates  that 
every  thing  which  is  in"  onfiflent  with  its  own  gratifi¬ 
cations  to  be  unworthy  our  regard  ;  but  the  vi:tuous 
principle  is  ever  ready  to  fubmit  to  the  clofefl:  exa¬ 
mination  ;  if  then  we  would  preferve  our  liberty,  w’e 
mufl  be  virtuous.. 

Another  leading  principle  in  the  frame  of  man,  is 
his  attachment  to  his  fellow  creatures,  Exclufive  of 
thofe  connedions  wdiich  he  enters  into  by  the  volun¬ 
tary  combination  of  public  focieties,  he  feels  that  he 
cannot  be  happy  without  a  generous  regard  to  their 
welfare.  Thisnatnial  feeling  is  manifeflly  condu¬ 
cive  to  our  improvement  in  virtue,  a  principal  part  of 
wdiich  confiitb  ill  en^eavouiing  to  be  ufeful  to  ail  a- 
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round  us  ;  and  if  we  are  dtfirous  to  contribute  all  in 
our  power  to  the  happinefs  of  mankind,  we  mull  cul¬ 
tivate  every  virtuous  difpofition  :  for  if  we  are  defi¬ 
cient  in  any  one  of  the  feveral  branches  of  virtue,  it 
Will  in  fome  degree  lelTen  our  abilities  to  lerve  thofe 
whom  we  would  wifh  to  allift  and  befriend.  It  is  not 
neceffary  to  our  present  purpofe  to  enumerate  the  fe- 
veral  ways  in  which  our  focial  affeclionsmufi  operate 
let  us  only  remember,  that  our  natural  relation  to  one 
another,  lliould  lead  us  to  ccniult  the  welfare  of  dll 
men,  in  every  pollible  variety  of  circumftances,  hut 
efpecially  of  thofe  who  a  e  moil  worthy  ;  and  every 
abtion  that  pi  o  eeds  from  diis  principle,  will  afford  us 
fuch  exquifite  pleafures,  as  ^^  ill  render  it  its  ow^ti 
reward. 

But  as  true  piety  muff  imply  an  ardent  regard  for 
Giir  fellow  creatures,  for  as  a  venerable  wmiter  juftly 
argues,  if  we  do  not  love  our  brother  whom  w^e 
have  feen,  how  can  we  love  God  whom  w'e  have  not 
feen  in  like  manner  genuine  charity  and  benevo¬ 
lence  towards  mankind  muff:  imply  purity  of  heart, 
or  a  rational  moderation  in  all  thofe  defires  and  pur- 
fuits  which  relate  immediately  to  our  perfonal  inte- 
reffs  or  pleafures  ;  for  if  our  attention  is  wholly  en- 
grolfed  by  our  own  concerns,  we  fhall  often  be  led  in¬ 
to  fuch  a  courfe  of  abtions  as  muff  be  abfoiurely  incon- 
fiifeiit  with  every  principle  of  benevoleiive  towards 
others.  Charity  mufi;  alv  ays  be  produdiive  of  pictyy 
for  if  w^e  are  truly  fludious  of  the  welfare  cur  fellow 
creatu'es,  how  can  we  fail  to  imbibe  the  warireft  aL 
fecfion  tovcards  that  Being,  who  is  in  his  own  nature 
the  worthieif  o'qectof  our  love,  as  well  as  the  origi¬ 
nal  fource  of  all  the  happinefs  that  can  ever  take  pla  e 
in  the  uni  erfe  ?  it  we  conficer  virtue,  as  ( oufi fling 
injuilice,  this  muff  naturally  lead  us  to  the  difcharpe 
of  every  part  of  our  duty,  as  being  a  del  t  of  juftice 
due  unto  Cod;  and  it  is  alfo  evident,  that  there  is 
fcarce  any  one  acl  of  morality,  the  negleft  of  wdiich 
Will  not  fome  way  or  other  pro^'e  injurious  to  foni^jof 
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cnir  fellow' creatures.  Or  again,  if  we  confider  vir- ' 
tue,  according  to  the  primary  import  of  the  word,  as 
confifting  an  fortitude  and  ftrength  of  mind,  what 
principles  can  be  fufficient.  to  enable  us  to  acquire  a 
fteady  fortitude  in  many  circiimftanees  of  human  life, 
exclufive  of  an  humble- fiibmiffi on  to  the  will  of  God, 
and  a  difintereiled  a^ttachiiieiit  to  the  welfare  of  man- 
kind . 

Many  cafes-  v/iil  occur  in  which  no  general  rule 
can  be  fufhcient  to  guide  us  ;  there  are  fome  cafes 
fo  intricate  and  perpiext,  that  after  the  utmofl  deli¬ 
beration,  we  may  be  at  a  lofs  how  to  acl ;  but  if  we 
Ihould  determine  precipitately  y/e  may  have  endlefs  ' 
caufe  to  repent  of  our  raihnefs ;  therefore  fei  ious'. 
coiiiideration  mud  be  abiolutely  necelfary  ;  for  if. 
we  admit  a  diilipation  of  thought,  one  unguarded 
moment  may  plunge  us  in  fuch  extreme  irregularities 
of  condud,  for  which  no  future  care  or  diligence 
can  be  able  to  atone..  The  continual  changes  of  our 
circuraftances  in  life  mud  require  new  furveys  and 
new  refolutions,  and  the  bed  principles  may  lead  us 
into  the  mod  dangerous  exceffes,  if  we  do  not  recol¬ 
lect  ourfelves,  and  condder  to  what  degree  they 
ought  to  be  purfued,  and  in  what  indances  they' 
ought  to  be  preferred  to  thofc  of  a  very  different  kind, . 
Piety  may  foon  degenerate  into  foolifn  fiiperdition, 
or  wild  enthufiafm generolity  may  betray  us  into 
many  weakneffes  •  the  love  of  jiidice  may  render  us 
favage  and  intractable  ;  and  fortitude  may  end -.in 
heroic  madnefs. 

It  is  pollible  tliat  our  focial  feelings  may  he'-'orne 
too  drong,  and-expofe  us  to  many  inconveniencies  ; 
and  for  this  reafon,  the  love  of  independency  is, 
drongly  imprinted  upon  our  minds  :  every  idieme 
of  virtue  that  .confids  in  retirement  and  a  date  of  re¬ 
paration  from  mankind^  is  abfurd  and  inconfident; 
and  every  attempt  to  >  fecure  our  happinei’s,  by  the 
negleft  of  'thofe  good  oifices  which  our  teilow  crea¬ 
tures  judiy  elabii  /torn  us,  mud  render;;  us  incapable 
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of  any  folid  fatisfaclioii  and  felf  enjoymenitr';  birt 
whilit  we  ar^  doing  all  in  our  power  to-  promote  the 
welfare  of  thofe  around  us,  we  muft  beware  of  any 
unworthy  compliances  wkh  their  capricious  htimciirs. 
Our  nature  forbids  us  to-  give  way  tn  immediate  un- 
ealfnefs,  if,  in  dome  cafes  our  endeavours  fail  of  pro¬ 
ducing  all  the. good  vee  could  wiili  ;  or  if  in  others 
all  ounatds  of  kindnefs  and  fneiidihip  cannot  procure 
us  the. the.  approbation  andefieem  0}  thoie  v/liom  we 
have  laboured  to  pleafe  and  ferve.  -Otiiu  nature 
teaches.us  to  he,  as  ulertil  as  pollible  to  others  j  but  at 
the  fame  time  to  live  to  ourlelves;  that  is to  guard 
againft  .every  connexion  that  might  obPcru(d  our  pro* 
grefs  inwirtue,  diminiili  our  inward  peace  and  com¬ 
fort;  or  defeat  ?^iy  of  the  great  pui  pofes  for  which 
we  \vere  brought  into  being  ;  and  if  in  any  cafe, 
mankind  appear  to  be  generally  wrong,  we  mud;  re- 
lolvC'  to  ciclliere;  to  our  duty,  in  onpoiition  to  every 
means  tiiey  can  ule  to  dilfuade  or  deter  us  from  what 
is  right  .  . 

But  though  we.  may  judly  glory  in  our  being  thus 
independent  upon  man,  we  ought  always  tO\remem- 
ber  that  we  are  in  every  pollible  fenfe  dependent  up¬ 
on  God  ;  we  have,  no  one  fonree  of  happinefs  but 
what  we  originally  derive  from  him  ;  to  him  we  are 
indebted  for  all  the  powers  of  oiir  nature  ;  to  his 
perfevering  providence,  we  owe  the  continuance  of 
aJl  our  capacities  and.  faculties-  -;  and  his  concurrence 
is  necellary  to  the.  fuccefs  of  our  bed;  concerted 
fchemes,  and  mod:  vigorous  efforts,  for- the  attain¬ 
ment  of  happinefs ;  in  onrfelves  we  are  weak  and  in¬ 
digent  creatures,  bur  wants  are  many  ;  and  he  only 
can  fupply  them  :  our  frailties  and' imperfedtion.s  are 
tnnnmeraDle  ;  and  he- only  can  enable  us  to  attain  to 
any  thing  that  is  truly  valuable,  great,,  and  excel¬ 
lent.  Jf  his  favour  and  bleffmg  are  thus  effenfial  to 
our  well  being,  we  ought  certainly  to  cultivate  a  mod: 
humule  fenfe  of  our  condant,  dependence  upon  him  ; 
and  if  the  difpofal  of  every  thing  relative  to  us  is  en- 
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tlrely  in  his  hands ;  if  all  that  we  are  and  all  that  we 
have,  are  derived  from  him  :  if  we  ha've  already  re- 
celved  the  moft  ample  communications  of  his  bounty, 
and  are  encouraged  to  hope  for  ifill  further  inftances 
4ji  his  goodnefs,  it  muil  be  incumbent  upon  us  to 
endeavour  to  plerfj  him  the  whole  courfe  of  our 
lives  ;  it  rnuft  be  our  duty  toidudy  his  will,  and  to  ftrb- 
jsnc  oui  ielves  to  him  in  all  things  ;  the  perfecfions  of 
'.lii‘.  nature,  and  the  inanifeft  obligations  he  has  con¬ 
fer  red  upon  us,  give  him  a  right  to  our  obedience  ;  wu 
nruil  thereiore  be  accountable  to  him  for  every  part 
of  our  ondncl  ;  and  of  this  he  has  given  us  ibffici- 
ent  fLtrnations  in  tlie  ori-inal  (Irudlure  of  our  minds; 
■for  it  is  apDiirent  that  all  the  various  nations  and 
trines  of  '.nanldnd,  of  whmm  we  have  any  knowledge, 
have  a  natural  feirfe  of  God  imprinted  upon  them  ; 
ji  >t  only  as  tnsir  Almighty  friend  and  proteefor,  but 
alto  as  r.ieir, great  Sovereign  and  Judge.  And  if  he 
as  our  judge,  it  is  evident  that  we  cannot  fecure  his 
approbation  by  any  method,  but  the  piaclice  of  Vir¬ 
tue,  Kighteoiifnefs,  and  Piety. 

Let  us  juii  take  notice  of  another  particular  in  the 
human  conditution,  which,  though  little  attended 
to  ':y  frme,  is  however  capable  of  afredling  our  liap- 
pinefs  to  a  great  degree,  is  naturally  fond  of 

variety  and  novelty  :  and  what  is  there  that  can  af- 
foid  11.  fu-  h  diverfified  pleafures  as  virtue  can  ?  the 
purfuits  of  vdee  are  very  nearly  the  fame  during  the 
whole  courfe  of  the  longed:  life  ;  and  the  pleafures 
of  appetite  can  only  be  the  fame  tranfrent  i'enfations 
repeated  from  time  to  tirre,  and  on  every  repetition 
lefs  capable  of  alFording  us  any  confiderable  delight; 
but  virtue  expands  the  niin.d,  enlarges  all  the  powers 
of  our  nature,  opens  within  us  new  avenues  of  joy, 
and,  by  iacreafing  the  extent  (U  onr  activity,  and 
adding  a  dignity  to  oar  ebaraeders,  purpoies  and 
views,  it  leads  ns  to  inch  l  i.ads  anb  degree's  of  fatis- 
faclion  and  joy,  as  onr  imagination  could  not  previ- 
ou'dy  have  conceived  :  and  here  it  is  alfo  to  he  re- 
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ftiarkedj  that  in  coiifeqnence  of  onr  love  of  variety, 
and  the  changeablenefs  of  our  trile,  we  may  foon  be 
difgufted  \vith  any  of  the  pleafures  of  vice :  but  if 
we  continue  virtuous,  our  relifh  for  each  of  the  joys 
that  refuk  from  true  gooduefs,  muft  perpetually  in^ 
creafe. 

If  man  is  fond  of  variety  and  change  in  his  plea* 
fiires,  he  is  necelfarily  fubject  to  a  vafi:  variety  of  al¬ 
terations  and  changes  in  his  circumilances  in  life. 
When  we  are  moil  at  eafe,  we  are  every  hour  liable 
to  the  raoib  fudden  tranlitions  from  joy  to  forrow, 
from  health  to  frcknefs,  and  from  afHuence  to  want ; 
and  when  we  are  under  the  prelTures  of  affliction,  a 
change  for  the  better  may  inftantly  take  place  :  this 
conftant  uncertainty  and  changeablenefs  of  our  cir- 
cumflances  in  life,  is  undoubtedly  advraitageous  to  u$ 
upon  the  whole  ;  but  to  fupport  thefe  changes  a- 
right,  it  is  necefflary  that  good  principles  ihould  be 
firmly  eftabli/hed  in  our  minds.  Virtue  alone  can 
prepare  us  for  every  change,  and  enable  us  to  pre- 
lerve  a  noble  fieadinefs  and  fere nity  amidft  all  the  vi- 
ciffitudes  of  life. 

Of  all  the  changes  to  wdiich  we  are  fnbje(d:,  that 
W’hich  clofcs  our  prefent  fcene  of  exiflence  mull  de¬ 
mand  cnr  chief  attention.  Whatever  our  prefent 
condition  may  be,  it  will  foon  become  totally  differ¬ 
ent.  Man  is  a  Ihort  livhl  being-,  and  cannot  be  cer¬ 
tain  of  any  more  than  the  prefent  moment  :  this  is 
a  folemn  perpetual  call  to  the  mod:  ablive  diligence 
and  zeal  for  the  improvement  of  onr  time,  for  thd 
acquilition  of  every  virtuous  excellence  and  perfec¬ 
tion,  and  for  the  accompliihment  of  all  c  ur  good  de- 
figns  as  fpeedily  as  poffible  ;  and  if  w^e  habitually  ex¬ 
ert  ourfelv  es  to  this  purpoffl,  w'e  lhall  not  ba\  e  lived 
in  vain,  thoU2:h  our  term  of  life  be  ever  fo  Ihort.  In 
fuch  a  coiirfe  w'e  muff  have  attained  the  bell  and 
mod  valuable  enjoyments  t^'at  this  date  can  yield  us  ; 
and  the  conffiei  tmiifnefs  ot  having  a<ded  an  ufeful 
and  honourable  part  in  lile,  mud  enable  us  to  meet 
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death  with  fortitude  and  cothpofure  at  lead:,  if  not 
with  rapture  and  iriumph  :  but  how  incapable  of 
comfort  luuft  the  vicious  man  be  at  the  hour  of  death, 
even  though  he  ffiould  have  been  uninterruptedly 
fuccefsfui  in  life  ! 

So  long  as  we  are  continued  in  this  date,  wm  mufk 
be  capable  of  a  condant  progrefs  in  every  thing  that 
is  truly  good  and  excellent  ;  no  attainments  we  may 
have  already  made,  can  put  it  out  of  our  power  to 
make  a  dill  further  progrefs  ;  our  actual  attaimnents 
mud  in  fa£l  enable  us,  and  lay  us  under  an  obligation 
to  be  Continually  preding  on  nearer  and  nearer  to 
perfection  :  were  wm  todive  ever  fo  many  ages,  we 
might  diirbe  improving  in  wifdom  and  goodnefs  y 
but  though  the  utmod  attainments  man  can  make  in 
this  life,  are  attended with  fueh  defeCls,:  as  ought  to 
keep  him  perpetually  humble,  ^mt  he  that  does  the 
bed  in  his  power,  mud  neceflarily  make  fome  cond- 
derable  advances  in  true  goodnefs,  and  confequently 
mild  be  the  objeCt  of  God^s  approbation,  and  intitled 
to  high  edeem  among  mankind.  But  our  confumma- 
tion  in  perfeclion  and  blifs  can  only  take  place  in  a 
future  date :  our  natural  feelings  lead  us  to  expeCl 
fome  future  exidence  ;  and  Divine  revelation  aiTure^ 
us,  that  this  life  is  only  a  date  of  probation,  to  fit  ns 
for  a.  glorious  immortality,  where  virtue  will  be 
crowned  with  unfading  glory  and  felicity,  and  vice 
be  overwhelmed  with  remeciilefs  confufion.  ^ 

Here  them  let  us  make  a  folernrj  paufe,  and  let  eve, 
ry  one  p-ive  full  d  ope  to  the  fumgedions  of  his  own 
heart,  upon  fuch  a  fubjecl  a.s  the  expectations  of  a 
Blefled  Immortality  ; — the  nature  of  Man  and  .  the 
great  purpofes  of  his  being,  are  an  unbounded  field 
for  redeClion  ;  let  us  therefore  driedy  tread  the  fa- 
cred  paths  of  Virtue,  which  is  the,  only  road  to  true, 
and  complete  felicity. 

G-  H  A  P., 


C  H  A  P.  V  I. 


TJic  Principles  o/"  Po  li  t  en  ess^ 

With-  ncceffary  InJJrutWions  to- form  a  Man  of  Honour^ 

Tafte,  &  Failiion. 

Abfence  of  Mind. 

An  abfent  man  is  very  diragfeeable  in  compaiiy  ; 

he  is  defective  in  all  the  cdiiimon  offices  of  civi¬ 
lity  ;  he  does  not  enter  into  the  general  converfation, 
breaks  into  it  from  time  to  time  with  fome  flarts  of 
his  owai,  as  if  he  waked  from  a  dream  :  he  feems 
wrapped  up  in  thought,  and  poffibly  does  not  think  at 
all  :  he  leaves  his  hat  in  one  room  and  his  flick  in  a* 
hother  ;  this  is  a  fure  indication,  either  of  a  mind  fo 
weak  that  it  cannot  bear  above  one  objefl  at  a  time  ; 
or  fo  afTefted,  that  it  would  be  fuppofed  to  be  whol¬ 
ly^  ingrofied  by  fome  very  great  and  important 
objebls. 

Sir  Isaac  Newton,  Mr.  Locke,  and  perhaps 
five  or  fix  more  fine e  the  creation^  may  have  had  a 
right  to  abfence,  from  thq  intenfe  thought  their  in-, 
veftigations  required;,  but  fuch  liberties  cannot,  be 
claiined  by,  nor  wall  be  tolerated  in  any  other  per- 
fons,. 

I  had  rather  be  in  company  with  a  dead  man,  than 
with  an  abfent  man,;  for  if  the  de  ad  man  affords  me 
no  pleafure,.  a.t  lead  he  fliews  me  no  Tootempt  ; 
whereas  tlie  abfent  map  vejy  plainly  though  filently, 
iells  me  that  he  dq^s.  not  think  me  worth  his  atten- 
[lon,:  befides,  ^n.  abfent  man  can  never  make  any 
3bfervati'ons  upon  the  chai'aclers,  cufloms,  and  man¬ 
ners  of  the  company  ;  lie  may  be  admitted,  into  the 
lefc  companies  all  his  life  time  (if  they  wdll  admit 
lim)  and  never  become  the  wifer,  ^ 
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Attention. 

A  man  is  fit  for  neither  bufinefs  nor  pleafure,  ^vho 
either  cannot  or  does  not,  command  and  direct  his 
attention  to  the  prefent  objeft,  and  in  feme  degree 
bani Ih  for  that  time,  all  others  from  his  thoughts. 
If  at  cl  ball,  a  fnpper,  or  a  party  of  pleafnre,  a  man 
Vv^as  to  be  iblving  in  his  ow'n  mind,  a  problem  in  Eu¬ 
clid,  he  would  be  a  very  bad  companion,  and  make 
a  poor  figure  in  that  company  ;  or  if,  in  feudying  a 
problem  in  his  clofet,  he  was  to  think  of  a  minuet, 
we  are  apt  to  believe  that  he  would  make  a  very 
poor  mathematician. 

There  is  time  for  every  thing,  if  you  do  but  one 
thing  at  once  ;  but  there  is  not  time  fufiicient  in  a 
year,  if  you  do  two  things  at  a  time. 

A  fleady  and  undiffipated  attention  to  one  objecl,  is 
a  fare  mark  of  a  fuperior  genius  ;  as  hurry,  bufde, 
and  agitation,  are  the  never  failing  fymptoms  of  a 
weak  and  frivolous  mind.  You  fliould  not  only  have 
attention  to  every  thing,  but  a  quicknefs  of  atLention, 
fo  as  to  obferve,  at  once,  all  the  people  m  the  room  ; 
their  motions,  looks,  and  words ;  and  yet  without: 
flaring  at  them,  andleeming  to  be  anobferver. 

The  mofe  material  knowledge  of  all,  we  mean  the: 
knowledge  of  the  world,  is  never  to  be  acepuired  with¬ 
out  great  attention  ;  and  we  know  many  old  people,, 
who,  though  they  have  lived  long  in  the  world,  are 
but  children  flill  as  to  the  knowledge  of  it,  from  their 
levity  and  inattention.  Certain  forms  which  all  peo¬ 
ple  comply  with,  and  certain  arts  which  all  people 
aim  at,  hide  in  fome  degree,  the  truth,  and  give  ge¬ 
neral  exterior  refemblance  to  almofl  every  body  :  at¬ 
tention  and  fagacity  fee  through  that  Veil,  and  difeo- 
ver  the  natural  charaTer  :  there  are  little  attention 
which  are  infinitely  engaging,  and  which  will  fecure 
us  the  eileem  of  mankind  ;  as,  for  example,  fuppofe 
you  invited  any  bo'dy  to  dine  or  fup  with  you,  ■  you 
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ought  to  recoileCl  if  you  lirid  obferved  that  they  had 
any  favourite  dilh,  and  take  care  to  provide  it  for 
them  ;  and  when  it  came'^you  lliould  fay,  at  fuch  a 
place  you  gave  this  diih  the  preference,  therefore  I 
ordereci  it  ;  this  is  the  v/ine  that  I  oblerved  you  liked, 
and  tnerefore  I  procured  foine  :  inoil:  people  have 
their  averflonsor  their  fondneis  for  different  things  ; 
remove  from  your  friend  w  hat  he  diilikes,  and  p'o- 
cure  lor  him  what  he  likes,  and  that  whi]  convince 
him  that  he  is  an  objecf  worthy  of  attention,  flatters 
his  vanity,  and  perliaps  makes  him  more  your  friend, 
than  a  more  important  lervice  would  have  done  him. 
Confult  your  own  bread:,  and  recollea  how  thefe  lit- 
tie  attentions,  when  ihewn  you  by  others,  flatter 
that  degree  of  felf-love  aivd  vanity,  from  which  no 
man  living  is  free.  Refiea  ho%v  they  incline  and  at- 
traff  you  to  that  perfon,  and  how  you  are  propi¬ 
tiated  afterwards  to  all  which  that  perfon  fays  or 

does  ;  the  fame  caifles  will  have  the  fame  effea  in 
you '  favour. 

Aukwardiiefs . 

Now  aukwardnefs  can  proceed  but  from  two 
caufes  5  eifhei  from  not  having  kept  good  company 
or  from  not  having  attended  to  it.  When  an  auk- 
ward  man  comes  into  a  room,  lie  goes  and  places 
liiuifelf  in  the  place  of  the  whole  company  vdierc 
he  Ihould  not ;  there  he  foon  lets  his  hat  fall  down, 
and  taking  it  up  again,  throws  down  his  flick,  in 
recovering  his  flick  his  hat  falls  a  fecond  time";  fo 
that  he  is  a  quarter  of  an  hour  before  he  is  in  order 
again  :  if  hd  drinks  tea  or  coffee  he  certainly  fcalds 
his  mouth  and  fpills  the  tea  or  coffee  on  his  bi  eeches: 
^t  dinner,  his  aukwardnels  diflinguiihes  itfelf  parti¬ 
cularly,  as  he  has  more  to  do :  he  holds  his  knife, 
fork,  and  fpoon,  diiferently  from  other  people  ;  eats 
■with  his  knife  to  the  great  danger  of  his  mouthy 
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picks  his  teeth  with  his  fork,  aiicl  puls' his  fpoori, 
which  has  been  in  his  throat  twenty  times,  into  the 
dilh  again  :  if  he  is  ^to  carve,  he  can  never  hit  the 
joint ;  but  in  his  vain  efforts  to  cut  through  the  bone, 
fcatters  the  fauce  in  every  body’s  face.  When  he 
drinks,  he  infallibly  coughs  in  his  glafs  and  befprinkles 
the  company  r  behdes  all  this,  he  has  ftrange  tricks 
and  geftures  ;  fuch  as  fniifiing  up  his  nofe,  or  blow¬ 
ing  it  and  looking  afterwards  in  his  handkerchief,  fo 
as  to  make  the  company  Tic  k  :  his  hands  are  trouble- 
fome  to  him  when  lie  has,  not  fomething  in  them, 
and  does  not  know’’  wdiere  to  put  them  ;  but  they  are 
in  perpetual  motion  betw’een  his  bofom  and  his 
breeches  :  he  does  not  w'ear  his  cloaths,  and  in  fhort 
does  nothing  like  other  people.  All  this  w^e  owm  is 
not  in  any  degree  criminal  ;  but  it  is  highly  dif- 
agreeable  and  ridiculous  in  company,  ’and  ought 
moft  carefully  to  be  avoided  by  whoever  defires  to 

From  this  account  of  what  you  fliould  not  do,  you 
may  eafily  judge  wdiat  you  Ihould  do;  and  a  due  at¬ 
tention  to  the  manners  of  people  of  fafhion,  and  who 
have  feen  the  world,  w  ill  make  it  habitual  and  fami¬ 
liar  to  you. 

Bailifulnefs.  . 

There  is  a  very  material  difference  between  mo- 
defty  and  aukward  bailifulnefs,  which  is'  as  ridiculous 
as  true  modeify  is  commendable  :  it  is  as  abfurd  to 
be  a  fimpleton,  as  to  be  an  impudent  fellow  ;  and 
w^e  may  make  ourfelves  contemptible,  if  w'e  cannot 
come  into  a  room  and  fpealc  to  people  without  being 
out  of  countenance,  or  without  embarraflment.  A 
man  who  is  really  diffident,  timid,  and  balhful,  be 
his  merit  what  it  will,  never  can  pnlh  himfelf  in  the 
world  ;  his  defpondency  throws  him  into  inaction, 
and  the  foiwvard,  the  buflling,  and  the  petiilent  will 
alw'ays  precede  him  ;  the  manner  makes  the  w  hole 
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difference;  what  woffid  be  impudence  in  one  manner, 
is  only  a  proper  and  decent  affurance  in  another.  A 
man  of  fenfe,  and  knowledge  of  the  world,  will  af- 
fert  his  own  .rights,  and  purfue  his  owm  objects,  as 
ffeadily  and  intrepidly. as  the  moff:  impudent  man  li¬ 
ving,  and  eommoilly  more 'fo  ;  but  then  he  has  art 
enough  to  give  an  outward  air  of  moclelly  to  all  he 
does.  He  appears  in  company"  wnth.a  graceful  and 
proper  affurance,  and  is  perfectly,  eafy  and  mneinbar-  * 
raffed  :  lie. is  not  dazzled  by  fuperior  rank;  he  pays 
all  the  refpedt.that  is  due, to  it,  without  being  difcon- 
certed.;  and  can  convei  fe  as  eafiiy  with  a  king  as  a 
peafant.  This, is  the  great  advantage  of  beino- 
troduced  young  into  good  company,' and  of  conver- 
fing  w  ith.our  fuperiors  :  a  well  bred  man  will  con- 
verfe  withliis  inferiors  without  infoJence,  and  with 
his  fuperiors  with  .refpeft  and  eafe.  Add  to  this, 
that  a  man  isf  genteel  behaviour,  though  of  inferior 
parts,  is  better  received  than  a  man  of  fuperior  abi¬ 
lities,  who  is  unacquainted  with  the  w'orld.  Modef- 
ty,  and  a  polite,  .eafy  afflimnce,  ffiould  be  united. 

Company. 

To  keep  good  company,  efjiiecially  at  our  firfi:  fet¬ 
ing  out,  is  the  way  to  receive  good  impreffions.  fft 
conlifts  not  wholly  of  people  of  birth  and  rank  ;  ibr 
people  of  neither  birth  nor  rank  are  freqently  .and 
very  juftly  admitted  into  it,  if  diftinguiihed  by  any 
peculiar  merit,  or  eminency  in  any  liberal  art  or  fci- 
ence,  A  company  wholly  compofed  of  learned  men, 
though  greatly  to  be  refpected,  is  not  meant  by  the 
words  good  company :  they  cannot  have  the  eafy  and 
poliffied  manners  of  the  world,  as  they  do  not  live 
‘11  it:  if  we  can  bear  our  parts  well  in  fuch  a  compa- 
[i\",  it  will  be  proper  to  be  in  it  fometimes,  and  w^e 
hall  be  more  eileemed  in  other  companies,  for  having 
1  place  in  that.  A  company  coniiffing  wholly  of  pro- 
:eired  wits  and  poets,  is  very  inviting  to  ymung  men 
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v/ho  are  pleafed  with  it,  if  they  have  wit  themfelves  ; 
and  if  they  have  none,  are  fooliihly  proud  of  being 
one  of  it :  but  ftich  companies  Ihotild  oe  frec^ueiitcQ 

with  moderation  and  judgment, 

A  wit  is  a  very  unpopular  denomination,  as  it  car¬ 
ries  a  terror  along  v/ith  it  j  and  people  are  as  much 
afraid  of  a  wit  in  company,  as  a  woman  is  of  a  load¬ 
ed  gun,  which  ilie  fuppofes  may  go  oft  of  itfeif.  and 
do  her  a  mifchief  : '  their  acquaintance,  however,  is 
worth  feeking,  and  their  company  v  orth 
ing  ;  but  not  exclufively  of  others,  nor  to  fuch  a  de- 
o-ree  as  to  be  confidered  only  as  one  of  that  particu¬ 
lar  fet.  Be  equally  careful  to  avoid  that  low  compa¬ 
ny,  which  in  every  fenfe  of  the  word  is  low  indeed  ; 
'low  in  parts,  low  in  manner,  and  low  in  merit.  Va¬ 
nity,  that  fource  of  many  of  our  follies,  and  of  fome 
of  mu*  crimes,  has  funk  many  a  man  into  company 
in  every  light  infinitely  below  him,  for  the  fake  of 
beino-  the  firft  man  in  it  :  there  he  di<d:ates,  is  ap¬ 
plauded,  and  admired  ;  but  he  foon  difgraces  and 
difqualifies  himfelf  for  any  better  company.  Let  us 
imitate  the  real  perfehlions  of  the  good  company  iitto 
^hich  we  may  get  ;  copy  their  politenefs,  their  car¬ 
riage,  their  addrels,  and  the  eafy  and  well  bred  turn 
of  tlieir  converfation  ;  but  v/e  fhonld  remember,  that, 
let  them  ihine  ever  fo  bright,  their  vices,  if  they 
have  any,  are  fo  many  blemifhes,  which  we  would 
no  more  endeavour  to  hnitate,  than  we  would  make 
artificial  warts  upon  our  faces,  becaufe  fome  very 
handfome  man  had  the  misfortune  to  have  a  natural 
one  upon  his.  ”Vv  e  liiould,  on  the  contiai}',  think 
how  much  haiidfomer  he  would  have  been  witii- 
put  it. 

Rules  for  Converfation. 

When  in  company,  inform  yourfelf  of  the  charaCf 
ters  before  you  give  %yay  to  what  your  imaginaticni 
may  prompt  you  to  fay.  1  here  are  in  all  companies,, 
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many  who  deferve  than  who  like  cenfure  ;  ihould 
you  therefore  expatiate  in  the  praife  of  fome  virttie, 
which  feme  in  company  notorioufly  want ;  or  declaim 
agaiiift  any  vice,  which  others  are  notorioufly  infeJi- 
ed  with  ;  your  refie^lions,  however  general  and  un¬ 
applied,  will,  by  being  applicable,  be  thought  per- 
fonal,  and  levelled  at.thofe  people. 

Tell  ftories  but  feldom,  and  abfolutely  never,  but 
where  they  are  very  apt,  and  very  Ihort.  Never 
hold  any  body  by  the-  button,  in  order  to  be  heard 
out ;  for  if  people  are  not  willing  to  hear  you,  you 
had  much  better  hold  your  tongue  than  them.  Long 
talkers  generally  Tingle  out  fome  perfon  in  company 
to  whifper  to,  this  is  exceffive  ill-bred,  and  in  fome 
degree  a  fraud  ;  converfation  flock  being  a  joint  and 
common  property.  It  is  the  height  of  ill-manners 
to  interrupt  any  perfon  while /peaking,  by  fpeaking 
yourfelf,  or  calling  off  the  attention  of  the  compapy 
to  any  new  fubjed.  Take  rather  than  give  the  fub- 
jecl  of  the  company  you  are  in  :  if  you  have^^parts, 
you  will  fliew  them,  more  or  lefs,  upon  every  fibje(51:, 
and  if  you  have  not,  you  had  better  talk  fiMy  up¬ 
on  a  fubjed  of  other  people’s,  than  of  jofr  own 
chuUng.  ft 

Never  difplay  your  learning,  but  on  particular  occa- 
fions ;  referve  ir  for  learned  men,  and  let  even  thefe 
rather  extort  it  from  you,  than  appear  forward  to  dif- 
play  it  ;  hence  you  will  be  deemed  modeft,  and  re¬ 
puted  to  have  more  knowledge  than  you  really  have. 
The  man  who  afFeds  to  difplay  his  learning,  wili  be 
frequently  queftioned  ;  and  if  fourill  fupefncial,  will 
be  ridiculed  and  defpifed  ;  if  otherwife,  he  will  be 
deemed  a  pedant.  Nothing  can  lefl’en  real  merit 
(which  will  always  fhews  itlelf)  in  the  opinion  erf. Ihe 
world,  but  an  oftentatious  difplay  of  it  its  pofTefior. 

Avoid  polemical  arguments  as  much  as  you  can  in 
mixed  companies,  but  when  you  do  oppofe  or  con- 
tradid  any  perfon’s  aiTertion  or  upiaiou,  your 
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manner,  your  air,  your  terms,  and  your  tone  of 
voice  be  foft  and  gentle,  and  that  eafily  arid  natural¬ 
ly,  not  affe6ledly.  If  your  oponent  be  warm,  en¬ 
deavour  to  change  the  conve  fation,  but  firfl  finiili 
the  argument  or  difpute  with  fome  little  good-hu- 
inou’  ed  pleafantry,  to  Ihew  that  you  are  neither  hurt 
you  felf,  nor  meant  to  hurt  your  antagonift. 

Upon  all  occafions  avoid  fpeaking  of  you  felf,  if 
it  be  pohible.  Some  abruptly,  Ipeak  advantageoufly 
of  themfel  ^es,  without  either  pretence  or  provoca¬ 
tion  :  this  is  downright  impudeme.  Others  proceed 
more  artfully,  as  they  imaguie  ;  forging  a  cufations 
againfl  themfelves,  and  complaining  of  caln  nnies 
which  they  never  heard,  in  order  to  juhify  them¬ 
felves,  and  exhibit <a  catalogue  of  their  many  virtues: 

they  acknowledge,  indeed,  it  may  appear  odd, 
that  they  Ihould  thus  talk  of  themfelves,  it  is  what 
they  have  a  great  averfion  to,  and  what  they  could 
not  have  done,  if  they  had  not  been  thus  abufedd’ 
T.  his  thin  veil  of  modefly  drawn  before  vanity,  is 
much  too  tranfparent  to  conceal  it,  even  fi  orn  thofe 
who  have  but  a  moderate  lhare  of  penetration. 

There  are  a  thoufand  follies  and  extravagancies 
which  vanity  draws  people  into,  and  which  always 
defeat  their  own  purpofe  :  the  only  method  of  a- 
voiding  thefe  evils,  is  never  to  fpeak  of  ourfelves  ; 
but  when,  in  a  narrative,  we  are  obliged  to  mention 
ourfelves,  we  lliould  take  care  not  to  drop  a  fingle 
word  that  can  directly,  or  indirectly,  be  couAlrued  as 
fiihing  for  applaufe:  be  our  charaders  what  they  will, 
they  will  be  known  ;  and  no  body  will  take  them  up¬ 
on  our  own  words!  nothing  that  we  can  fay  ourfelves 
will  varnilh  our  defeds,  or  add  luftre  to  our  perfec¬ 
tions  ;  but,  on  the  contrary,  it  will  oden  make  the 
former  more  glaring,  and  the  latter  obfciire  If  we 
are  file'nt  upon  our  own  merits,  neither  envy,  indig¬ 
nation,  nor  ridicule,  will  ohftrud  or  allay  the  ap- 
,plaufe  which  we  may  really  deferve ;  but  if  we  are 
#ur  OY/a  pariegyrilfs  upon  any  occafion,  however  art- 
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fully  drefTed  or  dlfguife-d,  every  one  will  confpire  a- 
gainft  us,  and  we  ihail  be  difappointed  of  the  very 
end' we  aim  at. 

Take  care  never  to  feem  dark  and  myherious  ; 
\vhich  is  not  only  a  very  unamiable  charadter,  but  a 
very  fufpicious  one  too  :  if  you  feem  myflerious  with 
others,  they  will  be  really  fo  with  you,  and  you  will 
know  nothing.  The  height  of  abilities  is,  to  have  a 
frank,  open,  and  ingenuous  exterior,  with  a  prudent 
and  referved  interior  ;  to  be  upon  your  own  guard, 
and  yet,  by  a  Teeming  natural  opennefs,  to  put  peo¬ 
ple  off  theirs.  The  majority  of  every  company  will 
avail  themfeives  of  every  indifcreet  and  unguarded 
expreffioii  of  yours,  if  they  can  turn  it  to  their  own 
advantage.  •  ■ 

Always  look  people  in  the  face  when  you  fpeak  to 
them;  the  not  doing  it  is  thought  to  imply  confcious 
.guilt  ;  befides  that,  you  loofe  the  advantage  of  ob- 
ferving,  by  their  countenances,  what  imprellion  your 
difcourfe  makes  upon  them.  In  order  to  know  peo.. 
pie’s  real  fentiments,  we  llioul  truft  much  more  to 
our  eyes  than  to  our  ears  ;  for  they  can  fay  whatever 
they  have  a  mind  w  e  Ihould  hear  ;  but  they  can  fel- 
dom  help  looking  what  they  have  no  intention  we 
Ihould  know. 

Private  fcandal  Oionld  never  be  received  nor  r€ 
tailed  willingly  ;  for  though  the  defamation  of  others 
may,  for  the  prefent  gratify  the  malignity  or  tlie 
pride  of  our  hearts,  yet  cool  refledion  wall  draw  ve¬ 
ry  difadvantageous  concliffions.  from  fuch  a  difpofi.- 
tioii  :  in  fcandal,  as  in  robbery,  the  receiver  is  al¬ 
ways  thought  as  bad  as  the  thief. 

Never  in  converfation,  attack  whole  bodies  of  any 
kind  ;  for  you  may  thereby  unneceffarily  make  your^ 
felf  a  great  xiumber  of  enemies.  There  are  good  as 
well  as  bad  of  every  fed  and  profeffion  ;  all  general 
reflections  upon  nations  and  facieties>  nare  the  trite 
thread-bare  jokg?  of  thofe  .who  fet  up -for  wit  with- 
^  E  2 
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^out  having  any.  Judge  of  individuals  from  your 
own  knowledge  <of  them,  and  not  from  their  fex, 
profeffion,  or  denomination. 

Mimicry,  which  is  the  common  and  favourite  a« 
mufement  of  little,  low  minds,  is  in  the  utmoft  con¬ 
tempt  with  great  ones :  it  is  the  lowed:  and  moft  illi- 
'beral  of  all  buffoonery :  we  fliould  neither  pradice  it, 
nor  applaud  it  in  others  ;  befides  that,  the  perfon 
mimicked  is  infulted ;  and  an  infult  is  not  eafily  for¬ 
given. 

We  may  frequently  hear  fome  people  in  good 
i^bmpany,  interlard  their  converfation  with  oaths,  by 
\vay  of  embellilhment,  as  they  fuppofe  ;  but  fwear- 
ing  without  having  a  lingle  temptation  to  plead,  is  as 
filly  and  as  illiberal  as  it  is  wicked. 

In  converfation  be  explicit,  for  nothing  makes  a 
man  look  fillier  in  company,  than  a  joke  or  pleafan- 
try  not  relifhed,  or  not  underftood  ;  and,  if  he  meets 
with  a  profound  filence  when  he  expedbed  a  general 
applaufe  ;  or  what  is  ftill  worfe, '  if  he  is  defired  to 
explain  a  joke,  his  aukward  and  embarraffed  fituation 
is  eafier  imagined  than  deferibed. 

Be  careful  how  you  repeat  in  one  company  what 
you  hear  in  another.  Things  feemingly  indifferent 
may,  by  circulation,  have  much  graver  confeque nee s 
than  may  be*  imagined.  There  is  a  kind  of  general 
tacit  truft  in  converfation,  by  which  a  man  is  enga- 
ged'not  to  report  any  thing  out* of  it,  though  he  is 
not  immediately  enjoined  fecrecy.  ^  A  retailer  of  this 
kind  draws’  himfelf  into  a  thoiffand  ferapes  and  dif- 
cullions,  and  is  fhily  and  indifferently  received  where- 
cverhegoes. 

Always  adapt  your  converfation  to  the  people' you 
are  Gonverfing  with  ;  for  I  fuppofe  you  would- tiiOt 
upon  the  faUie  fubjed,’  and  in  the  fame  manner, 
to  a  bhhop,  a -philofopher,  a  captain,  and  a  wo- 
;inan, 

A  certain  degree  vof  extefku^  ferioufnfefs  in  looks 
and  motions  gives  dig«itiy,^  aiNdthoutoxcludm  wit  and 
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ecent  chearfulnefs.  A  conftant  fmirk  upon  the  face^ 
nd  a  whiffing  adivity  of  the  body,  are  a  flrong  la- 
ication  of  futility. 

Graces. 

The  graces  of  the  perfon,  the  countenance,  and 
ae  way  of  fpeaking,  are  effential  things  :  the  very 
ime  thing,  faid  by  a  genteel  perfon,  in  an  engaging 
/ay,  and  gracefully  and  diftindly  fpoken,  would 
Jeafe  ;  which  would  ffiock  if  muttered  out  by  an 
ukward  figure,  with  a  fullen,  ferious  countenance. 
?'he  poets  reprefent  Venus  as  attended  by  the  three 
rraces,  to  imitate,  ■  that  even  beauty  will  not  do. 
dthout.  Minerva  ought  to  have  three  alfo  5  for 
'ithout  them,  learning  has  few.  attractions. 

If  we  examine  ourfelves  ferioufly,  why.  particular' 
eoplepleafe  and  engage  us,  more  than  others  of  equal 
lerit ;  we  lhall  always  find  that  it  is  becaufe  the  for- 
ter  have  the  graces,  and  the  latter  have  noti  Wq. 
ave  known  many- a,  woman,  with  an  exadtiffiape,  and 
fymetrical  afTemblage  of  beautiful  features,  pleafe 
e-jy  few  ;  while  others  with  very  moderate  ffiapesi 
ad  features,  have  charmed  every  body.  It  is  cer^ 
lin  that  Venus  will  not  charm  fo  much  without  her 
rtendant  graces,  as  they  will  do  without  her,  A- 
long  men,  how  ofteuhas  the  moft  folk!  merit  been 
eglecled,  unwelcome,  or  even  rejeCled  for  want  of 
lem  !  while  flimfy  parts,  little  knowledge,  and  lefs 
lerir,  introduced  by  the  graces,  have  been  received, 
lerilhed  and  admired, 

A  man’s  fortune  is  frequently  decided*  forever  by 
is  firft-  addrefs  ;  if  it  is  pleafiiig,  people  are  hurried 
ivoluntarily  into  a  perfuafion,  that  he  has  a  merit, 
kiah  pofiibly  he  has  not ;  on  the  other  hand,  if  it 
ungraceful,  they  are  immediately  prejudiced  againfi; 
im,  and  unwilling  to  allow  him  the  merk,  which,  it 
Lay  be,  he  has-:  the  vvorfl:  bred  man  in  Europe, 


78  The  SCHOOL  of  Yv'ISDOM. 

ibould  a  lady  drop  her  fan,  would  certainly  take  it 
up  and  give  it  to  her  ;  the  beft  bred  man  could  do  no 
more  ;  the  difference,  however,  would  be  confidera- 
ble,  the  latter  would  pleafe  by  his  graceful  addrefs 
in  prefenting  it  ;  the  former  would  be  laughed  at  for 
doing  it  aukwardly  :  the  carriage  of  a  gentleman 
fhould  be  genteel,  and  his  motions  graceful  :  he 
ihould  be  particularly  careful  of  his  manner  and  ad¬ 
drefs,  when  he  prefents  himfelf  in  company  ;  let 
them  be  refpeftful  without  meannels,  eafy  without 
too  much  familiarity,  genteel  without  affeftation, 
and  infmuating  without  any  feeming  art  or  defign. 
Men  as  well  as  women  are  much  oftner  led  by  their 
hearts  than  by  their  underffandings :  the  way  to  the 
heart  is  through  the  fenfes  ;  pleafe  their  eyes  and 
their  ears,,  and  the  work  is  half  done. 

Drefs  is  one  of  the  various  ingredients  that  contri¬ 
bute  to  the  art  of  pleafmg,  and  therefore  an  objed 
of  fome  attention  ;  for  we  cannot  help  forming  fome 
opinion  of  a  man’s  fenfe  and  character  from  his 
drefs.  All  affedation  in  drefs  implies  a  flaw  in  the 
underffanding  :  men  of  fenfe  carefully  avoid  any  par-' 
ticular  character  in  their  drefs  ;  they  are  accurately 
clean  for  their  own  fake,  but  all  the  reft  is  for  the 
fake  of  other  people. 

•  The  diflerence  in  drefs  between  a  man  and  a  fop, 
is,  that  the  fop  values  himfelf  upon  his  drefs  ;  and 
the  man  of  fenfe  laughs  at  it,  at  the  fame  time  he 
knows  he  muft  not  negled  it :  tliere  are  a  thoufand 
foolilli  cuftoms  of  this  kind,  which,  as  they  are  not 
criminal, 'muft  be  complied  with,  and  even  chearful- 
]y  by  men  of  fenfe.  Diogenes,  the  cynic,  v/as  a  wife 
wife  man  for  defpifing  them,  but  a  fool  for  Ihew'- 
ing  it. 

When  we  are  once  well  dreffed  for  the  day,  we 
Ihould  think  no  more  of  it  afterwards  ;  and  without 
any  ftiffnefs  for  fear  of  difcompofing  it :  we  Ihould 
be  eafy  and  natural  as  if  we  had  no  deaths  on 
at  all. 
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Dancing  likewife,  though  a  trifling  thing,  is  one 
of  thofe  eftablilhed  follies  which  people  of  fenfe'are 
foinetiiiies  obliged  to  conform  to  ;  and  if  they  do, 
they  Ihould  be  able  t()  perform  it  well. 

Thofe  who  prefent  themfelves  w'ell,  have  a  cer¬ 
tain  dignity  in  their  air,  which,  without  the  leafl 
feeming  mixture  of  pride,  at  once  engages  and  is 
refpeiled. 

Many  people  have  got  a  very  difagreeable  and  fil¬ 
ly  trick  of  laughing  when  they  fpeak  ;  and  many 
men  of  very  good  parts,  who  cannot  fay  the  com- 
moneft  thing  without  laughing,  which  makes  thofe, 
wdio  do  not  know  them,  take  them  at  firfl  for  natu¬ 
ral  fools. 

It  is  of  the  utmo'ft  importance  to  write  well ;  as 
this  is  a  talent  which  daily  occurs,  as  well  in  bufmefs 
as  in  pleafure  ;  and  inaccuracies  in  orthography,  or 
in  ffyle,  are  never  pardoned  but  in  ladies  ;  nor  is  it 
hardly  pardonable  in  them.  The  epiftles  of  Cicero 
are  the  raoft  perfect  models  of  good  writing.  Let¬ 
ters  fhould  be  eafy  and  natural,  and  convey  to  the 
perfons  to  whom  we  lend  them,  juir  wh^t  v;8  would 
fay  to  thofe  perfons  if  we  were  prefent  with  them. 

Neatnefs  in  folding  up,  fealing,  and  dircfting  let¬ 
ters,  is  by  no  means  to  be  negledled.  There  is 
fomething  in  the  exterior  even  of  a  letter,  that  may 
pleafe  or  difpleafe,  and  confequently  deferves  fome 
attention. 

,  Style  is  the  drefs  of  thoughts  ;  and  let  them  be  e- 
ver  fojufl:,  if  your  ftyle  is  homely,  courfe,  and  vul¬ 
gar,  they  will  appear  to  as  much  difadvantage,  and 
be  as  ill  received,  as  yonr  perfon,  though  ever  lo 
well  proportioned,  would,  it  dreffed  in  rags,  dirt, 
and  tatters  :  it  is  not  every  underfcancling  that  can 
judge  of  matter  ;  but  every  ear  can,  and  does  judge 
jiiore  or  lefs,  of  ftyle. 


E 
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Knowledge  of  the  World* 

We  ihould  endeavour  to  hoard  up,  while  w^e 
are  young,  a  great  ftock  of  knowledge  ;  for  though 
during  that  time  of  diffipation  we  may  not  have  oc- 
cafion  to  fpend  much  of  it,  yet  a  time  will  come  when' 
we  lhall  want  it.  The  knowledge  of  the  wmrld  is 
only  to  be  acquired  in  the  world,  and  not  in  the  cio- 
fet.  Books  alone  will  never  teach  it  you ;  but  they 
will  fugged:  many  things  to  your  obfervation,  which 
might  otherwife  efcape  you  ;  and  your  own  obferva- 
rions  upon  mankind,  when  compared  with  thofe  you^ 

will  hnd  in  books,  will  help  you  to  fix  the  true 
point- 

d  o  know  mankind  well,  requires  full  as  much  at¬ 
tention  and  application  as  to  know  books,  and  it  mav 
be,  more  fagacity  and  difc eminent.  There  arc  ma^- 
ny  elderly  people  who  have  pafled  their  whole  lives- 
iii  the  world,  with  fuch  levity  and  inattention,  that 
they  know  no  more  of  it  now  than  they  did  at  fif. 
teen  :  we  aught  not  therefore  to  flatter  ourfelves- 
"Vviui  th^  thct:^rs  mar  we  can  acquire  this  know¬ 
ledge  in  the  frivolous  chit  of  idle  companions  :  no, 
we  mud  go  deeper  than  that :  we  muft  look  into 
people  as  well  as  at  them.  Search  therefore  wdth 
the  great^fl:  care,  into  the  charaders  of  all  thofe 
whom  you  converfe  with  ;  endeavour  to  difcover 
thsir  predominant  pafiions,  their  prevailing  weaknef- 
fes’,  their  vanities,  their  follies,  and  their  humours  ; 
with  all  the  right  and  wrong,  wife  and  filly  fprings 
of  human  aftions,  which  make  fuch  inconfiflent  and 
whimfical  beings  of  Us  rational  creatures, 

1  here  are  no  perfons  fo  inlignificant  and  inconfi- 
derable,  but  may,  fometime  or  other,  and  in  fome- 
thing  or  other,  have  it  in  their  power  to  be  of  ufe 
to  you  ;  which  they  certainly  will  not,  if  you  have 
once  lliewn  them  contempt  :  w'rongs  are  often  for¬ 
given,  but  contempt  never  is  :  our  pride  remembers 
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it  forever.  Remember  therefore,  moft  carefully  to 
conceal  your  contempt  however  juft,  wherever  you 
would  not  make  an  implacable  enemy.  Men  are 
much  more  unwilling  to  have  their  w^eaknelTes  and 
imperfedlions  known,  than  their  crimes  ;  and  if  you 
hint  to  a  man,  that  you  think  him  filly  and  ignorant, 
or  even  ill  bred  or  aukward,  he  will  hate  you  more, 
and  longer,  than  if  you  tell  him  plainly,  that  you 
think  him  a  rogue. 

If  we  have  wit,  we  fhould  nfe  it  to  pleafe  and  not 
to  hurt :  we  may  Ihine  like  the  fun  in  the  temperate 
zones,  without  fcorching.  If  you  find  yourfelf  fub- 
je(ft  to  hidden  ftarts  of  paffion,  refolve  within  your-  , 
felf,  at  leaft,  never  to  fpeak  one  word  while  you 
feel  that  emotion  within  you.  In  Ihort,  make  your¬ 
felf  abfolute  mafter  of  your  temper  and  countenance, 
fo  far  at  leaft,  that  no  vifible  change  do  appear  ip 
either  whatever  you  may  feel  inwardly  :  this  may  be* 
difficult,  but  it  is  by  no  means  impoffible  ;  as  a  man^ 
of  £enfe  never  attempts  impoffibilities,  on  one  hand, 
on  the  other,  he  is  never  difcouraged  by  difficulties  ; 
on  the  contrary^  he  redoubles  his  induftry  and  his  di¬ 
ligence,  he  perfeveres,  and  infallibly  prevails  at  laft. 
In  any  point  that  prudence  bids  you  purfue,  and'^ 
which'  a  manifeft  utility  attends,  let  difficulties  only 
animate  your  induftry,  not  deter  you  from  the  pur- 
ftiit ;  if  one  way  has  failed,  try  another  ;  be  a<ftive,, 
perfevere,  and  you  will  conquer. 

Study  individuals,  then;  and  if  you  take  (as  yoii* 
ought  to  do)  their  outlines  from  their  prevailing  paf- 
fion^  fufpend  your  laft  finiftiing  ftrokes  till  you  have' 
attended  to  and  difeovered  the  operations  of  their 
inferior  paflions,  appetites,  and  humours.  A  man^S'^ 
general  charaftcr  may  be  that  of  the  honefteft  maui 
in  the  world  :  do  not  difpute  it,  you  may  be  thought’ 
envious  or  ill-natured  ;  but  at  the  fame  time  do  not* 
take  this  prqbaty  upon  truft,  to  fuch  a  degree  as  t®'- 
pit  your  life,  fortune,  or  reputation  in  his  powey- 
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This  honeft  man  may  happen  to  be  your  rival  in 
power,  in  interell  or  in  love  ;  three  paihons  that  of¬ 
ten  put  honefty  to  moll  fever e  trials,  in  which  it  is 
too  often  call :  but  firft  analize  this  honeft  man  your- 
ielf ;  and  then  only,  you  will  be  able  to  judge  how 
iar  you  may,  or  may  not  with  fafety  truif  him. 

Sufped:  in  general,  thofe  who  remarkably  affedl 
any  one  virtue  ;  who  raife  above  all  others,  and  who 
in  a  manner,  intimate  that  they  polTefs  it  exclufively  : 
lufpeft  them  ;  for  they  are  commonly  impoftors :  but 
do  not,  be  fare  that  they  are  always  fo  ;  for  we 
have  known  faints  really  religious,  blufterers  really 
brave,  reformers  of  manners  really  honeft,  and  prudes 
really  chafte.  Pry  into  the  recelTes  of  their  hearts 
yourfelf,  as  far  as  you  are  able,  and  never  implicitly 
adopt  axharadier  upon  common  fame  ;  which,  though 
generally  right 'as  to  the  great  outlines  of  charaders, 
is  always  wrong  nil  fome  particulars. 

Be  upon  your' guard  againft  thofe  who,  upon  very 
flight  acquaintance,  obtrude  their  unalked  and  unme¬ 
rited  friendlliip  and  confidence  upon  you  ;  for  they 
probably’  cram  you  with  them  only  for  their  own  eat¬ 
ing  ;  'but  at  the  fame  time,  do  not  roughly  rejed 
them  upon  that  general  fuppofition :  examine  further 
and  fee  whether  thofe  unexpeded  offers  flow  from  a 
warm  heart,  and  a  filly  head,  or  from  a  defigning 
head  and  a  cold  heart ;  for  knavery  and  folly  have 
often  the  fame  fymptoms. 

Never  negled  or  defpife  old  for  the  fake  of  new 
or  more  fhining  acquaintance  ;  whi^ch  would  be  un¬ 
grateful  on  your  part,  and  never  forgiven  on  theirs. 
Take  care  to  make  as  many  perfonal  friends  and  as 
few  perfonal  enemies  as  poffible.  We  do  not  mean, 
by  perfonal  friends,  intimate  and  confidential  friends, 
of  which  no  man  can  hope  to  have  half  a  dozen  in  the 
whole  courfe  of  his  life  ;  but  we  mean  friends  in  the 
common  acceptation  of  the  word  ;  that  is,  people 
•who  fpeak  well  of  you,  and  who  would  rather  do 
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good  than  harm,  confiftently  with  their  own  intereft,, 
and  no  farther. 

Lying, 

Nothing  is  more  criminal,  mean,  or  ridiculous 
than  lying :  it  is  the  produdion  either  of  malice, 
cowardice,  or  vanity  ;  but  it  generally  milTes  of  its 
aim  in  every  one  of  thefe  views  ;  for  lies  are  always 
detedled  fooner  or  later.  If  we  advance  a  malicious 
lie  in  order  to  affect  any  man’s  fortune  ot  chara^iler, 
we  may  indeed  injure  him  for  fome  time  ;  but  we 
fliall  certainly  be  the  greateft  fufferers  in  the  end  ;  for 
as  foon  as  we  are  detected,  we  are  blafted  for  the 
infamous  attempt  ;  and  whatever  is  faid  afterwards 
to  the  difadvantage  of  that  perfon,  however  true,. 
pafTes  for  calumny.  To  lie,  or  to  equivocate  (which 
IS  the  fame  thing,)  to  excufe  ourfelves  for  what  we 
have  faid  or  done,  and  to  avoid  the  danger  of  the 
fhame  that  we  apprehend  from  it,  we  difeover  our 
fear  as  well  as  well  as  our  fallhood  ;  and  only  in- 
creafe,  indead  of  avoiding  the  danger  and  the  ihame  ; 
we  fhew  ourfelves  to  be  the  lowed  and  meaneft  of 
mankind,  and  are  fure  to  be  always  treated  as  fuch. 
If  we  have  the  misfortune  to  be  in  the  wrong,  there 
is  fomething  noble  in  frankly  ov/ning  it ;  it  is  the  on¬ 
ly  way  of  atoning  for  it,  and  die  only  way  to  be  for¬ 
given.  To  remove  a  prefent  danger  by  equivocating, 
evading,  or  IhufBing,  is  fomething  fo  defpicable,  and; 
betrays  fo  much  fear,  that  whoever  pradices  them^  < 
deferves  to  be  chaftifedl 

There  are  people  who  indulge  themfelves  ih  ano¬ 
ther  fort  of  lying,  which  diey  reckon,  innocenty  and: 
which  in  one  fenfe  is  fo  ;  for  it  hurts  no  body,  but 
themfelves.  This  foit  of  lying  is  the.  fpurious  ofL 
fpring  of  vanity,  begotten  upon  folly  but  her  who* 
will  tell  any  lie  from  idle  vanity,,  will  not  ferupis: 
iselliag  a  greater  for  intereft« 
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Nothing  but  Truth  can  carry  us  through  the  world 
Vv^ith  eitber  oiir  confcience  or  our  honour  un wounded  : 
it  is  not  only  our  duty,  but  our  intereft  ;  as  a  proof 
of  which,  it  may  be  obferved,  that  the  greateft  fools 
are  generally  the  greateft  liars  :  we  may  fafely  judge 
of  a  man’s  truth  by  his  underftanding. 

Pedantry. 

Some  learned  men,  proud  of  their  knowledge^ 
only  fpeak  to  decide,  and  give  judgment  without  ap¬ 
peal  ;  the  confequence  of  which  is,  that  mankind, 
provoked  by  the  infult,  and  injured  by  the  oppref- 
fioh,  revolt ;  and,  in  order  to  fhake  off  the  tyranny, 
even  call  the  lawful  authority  in  queftion  :  the  more 
you  know,  the  modefter  you  fhould  be. 

Others  to  fliew  their  learning,  or  often  from  the 
prejudices  of  a  fchool  education,  where  they  hear  of 
nothing  elfe,  are  always  talking  of  the  ancients  as 
fomething  more  than  men,  and  of  the  moderns  as 
fomething  lefs.  Speak  of  the  moderns  without  con¬ 
tempt,  and  of  the  ancients  without  idolatry. 

There  is  another  fpecies  of  learned  men,  who 
though  lefs  dogmatical  and  fupercilious,  are  not  lefs 
impertinent.  Thefe  are  the  communicative  and  llii- 
ning  pedants,  who  adorn  their  converfation,  even 
with  women,  by  happy  quotations  of  Greek  and  La¬ 
tin,  and  who  have  contracted  fuch  a  familiarity  with 
the  Greek  and  Roman  authors,  that  they  call  them 
by  certain  name  or  epithets  denoting  intimacy.  As 
old  Homer  ;  that  fly  old  rogue  Horace  ;  Maro,  irr- 
ftead  of  Virgil;  and  Nafo  inltead  of  Ovid.  Thefe 
are  often  imitated  by  coxcombs,  who  have  no  learn¬ 
ing  at  all ;  but  who  have  got  fome  names,  and  fome 
fcraps  of  ancient  authors  by  heart,  which  they  im¬ 
properly  and  impertinently  retail  in  all  companies,  in 
hopes  of  palling  fot*  fcholars.  If  therefore  you  would 
avoid  the  accufation  of  pedantry,  on  one  hand,  or 
the  fufpieion  of  ignorance,  on  the  other  abilain  from 
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learned  oftentatlon.  Speak  the  language  of  the  com¬ 
pany  you  are  in;  fpeak  it  purely,  and  unlarded  with 
any  other.  Never  feem  wifer,  nor  more  learned,.  ^ 
than  the  people  you  are  with :  wear  your  learning 
like  your  watch,  in  a  private  pocket ;  and  not  pull  it  - 
out  and  ftrike  it,  merely  to  Ihew  that  you  have  one. 
If  you  are  aflced  w^hat  o’clock  it  is,  tell  it ;  but  do 
not  proclaim  it  hourly  and  unafked,  like  a  watch¬ 
man. 


Pleafure. 

Many  young  people  adopt  pleafures,  for  which 
they  have  not  the  leaft  tafte,  only  becaufe  they  are 
called  by  that  name.  They  often  miftake  fo  totally, 
as  to  imagine  that  debauchery  is  pleafure  ;  drunken- 
nefs,  which  is  equally  deftrudltive  to  body  and  mind 
is  certainly  a  fine  pleafure  I  Gaming,  which,  draws  us 
into  a  thoufand  fcrapes,  leaves  us  pennilefs,  and 
gives  us  the  air  and  manners  of  outrageous  madman, 
is  another  moft  exquifite  pleafure. 

Pleafure  is  the  rock  which  moft  young  people  fplit 
upon  ;  they  launch  out  with  crowded  fails  in  queft 
of  it  5  but  without  a  compafs  to  direcl  their  courfe, 
or  reafon  fufflcient  to  fteer  the  veffel ;  therefore  pain, 
and  lliame,  inftead  of  pleafure,  are  the  returns  of 
the  voyage. 

We  may  enjoy  the  pleafures  of  the  table  and  wine, 
but  ftop  Ihort  of  the  pains  infeparably  annexed  to  an 
excels  in  either  :  we  may  let  other  people  do  as  they 
will  without  formally  and  fententioufly  rebuking  them, 
for  it ;  but  we  muft  be  firmly  refolved  not  to  deftroy 
our  own  faculties  and  conftitution,  in  compliance  t© 
thofe  who  have  no>  regard  to  their  own. 

The  more  we  apply  to  bufinefs,  the  more  we  re- 
lifh  our  pleafures  t  the  exercife  of  the  mind  in  the 
morning,  by  ftudy.,  whets  the  appetite  for  the  plea- 
fiires  of  the  evening,  as  the  exercife  of  the  body 
■whets  the  appetite  for  dinner.  Bufinefs  and  plea- 
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fure,  rightly  underfcood,  mutually  afTifl  each  other  ; 
iiiftead  of  being  enemies,  as  foolilh  or  dull  people 
often  think  them. 

We  cannot  tafte  pleafure  truely,  unlefs  we  earn 
them  by  previous  bufinefs  ;  and  few  people  do  huh- 
neis,  who  do  nothing  elfe  ;  but  when  we  fpeak  of' 
pleafure,  we  mean  the  elegant  pleafures  of  a  ration^- 
al'  being,  and  not  the  brutal  ones  of  a  fwine. 

Prejudices, 

iJ" 

^  Never  adopt  the  notions  of  any  books  you  may- 
read,  or  of  any  company  you  may  keep,  without  ex¬ 
amining  whether  they  are  juft  or  not  5  as  you  will 
otherwife  be  hurried,  away  by  prejudices,  inftead  of' 
being  guided  by  reafon,  and  quietly  cherilh  error,  in- 
ftead  of  f^eking  truth.  Ufe  and  aflert  your  own  rea¬ 
fon  ;  refleft,  examine,  and  analize  every  thing  in  or¬ 
der  to  form  a.  found  and  mature  judgment ;  let  no 
Tpfe  dixit  ,mipofe  upon  your  underftanding,  miflead' 
your  aftions,  or  dieftate  your  converfation.  Confult 
your  reafon  betimes,  it  will  prove  the  leaft  erring 
giiide  that  you  can  follow  :  books  and  converfation 
may  allift  it,  but  adopt  neither,  blindly  nor  implicit¬ 
ly  :  try  both  by  that  beft  rule  which  God  has  given 
to  direift  us,  Reafon. 

Local  prejudices  prevail  only  with  the  herd  of  man¬ 
kind,  and  do  not  impofe  upon  cultivated,  informed,, 
and  reflefting  minds  :  but  then  there  are  notions  e- 
qually  falfe,  though  not  fo  glaringly  abfurd,  which 
are  entertained  by  people  of  fuperior  and  improved 
undeidlan-dings,  merely  for  the  want  of  neceflary 
pains  to  inveftigate,  the  proper  attention  to  examine, 
and  the  penetration  requifite  to  determine  the  truth., 
Thofe  are  the  prejudices  which  we  would  have  yoir 
guard  againft,  by  a  manly  exertion  and  attention  of 
your  reafoning*  faculty. 
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Religion. 

Errors  and  miftakes,  however  grofs,  in  matters  of 
opinion,  if  the)^  are  fincere,  are  to  be  pitied  ;  but 
not  pimiilied  nor  laughed  at.  The  blindnefs  of  the 
underftanding,  is  as  much  to  be  pitied  as  the  blind¬ 
nefs  of  the  eyes  ;  it  is  neither  laughable  rior'criminal 
for  a  man  to  lofe  his  way  in  either  cafe  :  charity 
bids  us  endeavour  to  fet  him  right,  by  arguments 
and  perfuafions  ;  but  charity,  ar  the  fame  time,  for¬ 
bids  us  either  to  punilli  or  ridicule  his  misfortunes. 
Every  man  feeks  for  truth,  but  God  only  knows  wha 
has  found  it.  It  is  unjuiil  to  perfecute,  and  ab- 
furd  to  ridicule  people  for  their  feveral  opinions, 
which  they  cannot  help  entertaining  upon  the  con- 
viciion  of  their  reafon.  It  is  he  who  tells,  or  a<5i;s  a. 
lie,  that  is  guilty,  and  not  he  who  honeftly  and  fin- 
derely  believes  the  lie.  The  objed:  of  all  public 
worlhips  in  the  world  is  the  fame  ;  it  is  that  great 
Eternal  Being  who  created  every  thing.  The  dif¬ 
ferent  manners  of  worlhip  are  by  no  means  fubjeTs 
of  ridicule  :  each  fed  thinks  his  own  the  beft  ;  and 
I  know  no  infaliiable  judgo  in  this,  world  to  decide 
which  is  be£t. 

> 

Economy. 

A  fool  fquanders  away,  without  credit  or  advan^ 
tage  to  himfelf,  more  than  a  man  of  fenfe  fpends 
with  both:  the  latter  employs  his  money  as. he  does 
his  time,  and  never  fpends  a  Ihilling  of  the  one,  nor 
a  minute  of  the  other,  but  in  fomething  that  is  either 
ufeful  or  rationally  pleafing  to  himfelf  or  others  :  the 
former  buys  whatever  he  does  not  want,  he  cannot 
withftand  the  charms  of  a  toylhop  ;  fniiff-boxes, 
canes,  &c.  are  his  deftnidion.  Without  care  and' 
methodj  the  largefl  fortune  will  not  fupply  the  ex¬ 
travagant  •  and  with  the  economift,  the  fmalleil  will 


88  The  school  of  WISDOM. 

fupply  all  necelTary  expences.  Never  from  a  mifla- 
ken  economy,  buy  a  thing  you  do  not  want,  becaufe 
it  is  cheap  ;  or  from  a  filly  pride,  becaufe  it  is  dear. 
Keep  an  exa6l  account  of  all  the  money  that  you  re¬ 
ceive,  and  of  all  that  you  pay  ;  for  few  men,  who 
know  what  they  receive,  ruin  themfelves  :  but  many 
people,  particularly  thofe  in  bufmefs,  by  keeping 
bad  accounts,  therefore  not  knowing  the  true  ftate  of 
ther  affairs,  have  launched  out  into  fuch  extravagan¬ 
cies,  as  have  been  the  de{b.'ud:ion'  of  their  families. 


Friendfhip 

The  greateft  fweetner  of  human  life  is  Friendffiip :  ; 
to  raife  this  to  the  higheft  pitch  of  enjoyment,  is  a- 
fecret  which  but  few  difcover.  Friendlhips,  in  ge¬ 
neral,  are  fuddenly  contracted  ;  and  therefore  it  is 
no  wonder  they  are  eafily  diflblved.  Young  perfons» 
have  commonly  an  unguarded  franknefs  about  them,, 
which  makes  them  the  eafy  prey  and  bubbles  of  the- 
artful  and  experienced  ;  they  look  upon  every  per- 
fon  who  tells  them  he  is  their  friend  to  be  really  fo; 
and  pay  that  profelfion  of  fimulated  friendfhip  with 
an  indifcreet  and  unbounded  confidence  always  to* 
their  lofs,  often  to  their  ruin.  Beware  of  thefe 
proffered  friendlhips  ;  receive  them  with  civillity, 
but  with  great  incredulity  too  ;  and  pay  them  with 
compliments,  but  not  with  confidence  ;  do  not  fup- 
pofe  that  people  will  become  friends  at  firfl:  fight,  or 
even  upon  a  Ihort  acquaintance  :  real  ii'iendlhip  is  a 
flow  grower  ;  and  never  thrives,  unlefs  ingrafted^ 
upon  a  ftock  of  known  and  reciprocal  merit. 

There  is  a  kind  of  nominal  frieudlbip  amongft  young 
people,  which  is  warm  for  a  time,  but  luckily  of  Ihort 
duration  :  th&  friendfhip  is  haftily  produced,  by  their  • 
being  accidentally  thrown  together,  and  purfuing  the  • 
fame  coui'fe  of  riot  and  debauchery  :  a  fine  friendfhip? 
truly  !  and  well  cemented  by  drunkennefs  and  lewd-- 
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lefs !  it  iliould  rather  be  called  a  confpiracy  againft 
norals  and  good  manners,  and  be  punilhed  as  fuch 
the  civil  magiftrate  :  however  they  have  the  folly 
:o^  call  this  confederacy  a  friendfhip.  They  oft  en¬ 
gage  in  quarrels,  oifenfive  and  defenfive  for  their 
accomplices  ;  they  tell  one  another  all  they  know, 
and  often  more  too  ;  when  of  a  fudden  fome  acci^ 
dent  difperfes  them,  and  they  think  no  more  of  each 
3ther,  unlefs  it  be  to  betray  and  laugh  at  their  im¬ 
prudent  confidence. 

*  A  man  who  has  amufed  us  for  an  evening  with 
Pprightly  converfation,  lhall  be  admitted  into  the  num¬ 
ber  of  our  friends,  and  received  with  that  ardor 
which  is  always  the  attendant  upon  the  firft  impref- 
hon  of  regard  :  but  though  wit  be  an  agreeable,  it 
is  by  no  ir.esns  the  the  only  quaiineatlon  necefiary  in 
a  friend  ;  and  is  of  all  others  the  moft  precarious 
foundation  of  efteem.  Qualifications  that  make  a 
man  the  objed  of  general  applaufe,  are  not  in  them- 
felves  fufficient  to  conciliate  our  friendly  regards. 

Remember  to  make  a  great  difference  between 
companions  and  friends  ;  for  a  very  complaifant  and 
agreeable  companion  may,  and  often  does,  prove  a 
a  very  improper  and  a  very  dangerous  friend.  Peo¬ 
ple  will  in  a  great  degree,  form  their  opinion  of  you, 
upon  that  which  they  have  of  your  friends,  Tell 
me  who  you  keep  company  with,  and  I  will  tell  you 
who  you  are.’^  One  may  fairly  fuppofe,  that  a  man, 
who  makes  a  knave  or  a  fool  his  friend,  has  fome- 
thing  very  had  to  do,  or  to  conceal  ;  but  at  the  fame 
time  that  'you  carefully  decline  the.  friendlhip  of 
knaves  and  fools,  if  it  can  be  called  friendlhip,  there 
is  no  occafion  to  make  either  of  them  your  enemies, 
wantonly  and  unprovoked ;  for  they  are  numerous  bo¬ 
dies;  and  one  would  rather  chufe  a  fecure  neutrality, 
than  alliance  or  war  with  either  of  them  :  you  may  be 
a  declared  enemy  to  their  vices  or  follies,  without 
being  marked  out  by  them  as  a  perfonal  one.  Their 
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enmity  is  the  next  dangerous  thing  to  their  friendlhrp; 
have  a  real  referve  with  alniod:  every  body ;  and  have 
a  feeming  referve  with  almoft  nobody;  for  it  is  very 
difagreeable  to  feem  referved,  and  very  dangerous 
not  to  be  fo.  Few  people  find  tlie  true  medium  ; 
many  are  ridiculoufly  niyfierious  and  refer^'ed  upon 
triflles  ;  and  many  imprudently  communicative  of  all 
they  know. 

Look  round  the  world,  and  you  will  fee  men  em¬ 
ployed  in  fuch  purfuits,  and  difturbed  with  fu  h  paf- 
fions,  as  make  friendlhip  appear  an  empty  name,  and 
an  imaginary  exifience  !  Mod  breads  are  fo  con- 
traded  by  felfiih  and  mercenary  principles,  that  they 
are  incapable  of  feeling  any  of  the  finer  movements, 
and  reciprocations  of  benevolence ;  and  even  where 
nature  has  foftened  the*  heart  to  this  delicate  fenfibi- 
lity,  file  has,  perhaps,  confiderably  abated  its  opera¬ 
tion,  by  principles  and  habits  of  a  contrary  kind.  — 
Some  are  fufceptible  of  the  warmed  affection,  quick 
to  the  call  of  necefiity,  and  ready  to  relieve  and  fuc- 
cour  didrefs  ;  but  then  they  lie  open  to  the  attack  of 
every  fofter  paffion,  and  have  not  fortdude  fufficient 
to  reaion  down  thefe  riling  propenfities  of  nature  in¬ 
to  the  genuine  prinuple  of  difmtereded  friendlhip. — 
Others  from  felfilhncfs  and  pride,  ihall  lend  an  ear 
to  the  whifper  of  malignity  and  envy  ;  others  have 
hearts  foft  to  every  impreffion  ;  and  in  thefe,  one' 
feal  of  friendlhip  is  obliterated  by  another  ;  while 
fome  by  a  mutable  difpoiition  of  mind,  relinquiffi 
their  fiiends,  not  becaule  they  ceafe  to  be,  but  con¬ 
tinue  what  they  once  were  :  but  when  we  come  to 
lefled,  on  the  one  hand,  that  friendlhip,  in  order  to 
be  tHie  and  lading,  mud  know  no  rival  or  referve, 
have  fimilai^  virtues  for  its  ■foundation,  and  mutual, 
edeem  for  its  fupport  ;  and  when  we  confider,  on 
the  otiier,  the  fufpicions  of  pride,  the  love  of  fupe- 
riority,  and  the  natural  didrud  of  the  human  heart, 
we  Ihall  loon  find  that  Socrates  macie  a  right  ediinate 
of  friendlhip,  and  that  a  very  fmail  manfion  will  cou.- 
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tain  thofe  which  any  man  can  truly  call  as  fuch, 
and;  as  Dr.  Young  very  juftly  obferves> 

But  (iiice  friends  grow  not  thick  on  ev’ry  bough. 

Nor  evhy  friend  unrotten  at  the  core ; 

Firft  on  thy  friend,  delibh'ate  with  thyfelf ; 

Paufe,  ponder,  fife  ;  nor  eager  in  the  choice. 

Nor  jealous  of  the  cliofen  :  hxing,  fix  ; 

Judge  before  friendlhip  j  then  confide  till  death.’ ^ 

But  though  we  may  not  arrive  at  all  that  happi- 
nefs  which  we  are  afiured  a  pure  friendlhip  is  capa¬ 
ble  of  affording,  yet  this  ought  not  to  make  us  indo¬ 
lent  in  our  refearches,  or  indifferent  in  our  regards : 
that  man  would  be  thought  very  unreafoilable,  who 
fliould  refufe  to  partake  of  the  elegancies  Vv^hich  his 
own  country  ,  affords,  becaufe  other  regions  furnilh 
out  greater  delicacies;  for  as  the  author  jufl  quoted, 
fays, 

“  Friendihip’s  the  wine  of  life  ;  but  friendfliip  new 

Is  neither  flrong  nor  clear  ; 

O  !  for  the  bright  complexion,  cordial  warmth 

And  elevating  fpirit  of  a  Friend, 

For  twenty  fummers  rip’ning  by  my  fide  ; 

All  feculence  of  falfhood  long  thrown  down  ; 

All  focial  virtues  rifing  in  his  foul  ; 

,  As  cryfral  clear  ;  and  fmiling  as  they  rife  ! 

Here  nectar  flows  ;  it  fparkles  in  our  fight  ; 

Rich  to  the  tafle,  and  genuine  from  the  heart. 

The  very  conftitution  of  our  minds  leads  us  im¬ 
mediately  to  the  cultivation  of  friendfhip  ;  for 

Poor  is  the  friendiefs  mafler  of  a  world  ; 

A  world  in  purchafe  for  a  friend  is  gain  ” 

Though  the  powers  of  the  mind  are  great,  yet, 
the  wider  they  expand,  the  lefs  forcible  they  act  ; 
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that  benevolence  we  feel  towards  all  rnankind,  is  of 
fo  undeterminate  a  nature,  that  when  the  general, 
calamities  of  our  fellow  creatures  are  reprefented  to^ 
us,  where,  perhaps,  whole  nations  are  immediate 
fufFerers,  we  enter  not  into  that  fympathy  which  we 
Ihould  feel  for  one  family  or  friend  in  dilb-efs.  We 
ftall  always  find,  that,  in  exaft  proportion  as  the  ob- 
jedls  of  our  benevolence  decreafes,  the  more  warm 
and  lively  our  benevolence  operates.  The  good  of 
the  political  community  to  which  we  belong,  is  more 
the  objed  of  our  regards  than  the  community  of  the 
world  ;  that  of  our  families  and  friends,  more  than 
that  of  the  political  community  ;  and  that  of  an  in^ 
dividual,  is  flill  more  facred  and  dear.  Here  our  re¬ 
gards  center  upon  an  abfolute  objeH,  and  there  is 
more  than  general  calamity  to  affeH  us-  When  one. 
particular  ear  is  open  to  our  complaints ;  when  we  fee' 
ane  breaft  filled  with  fyrnpatliy  ;  the  eye  of  an  indi¬ 
vidual  flowing  with  a  tear  of  compaffion,  or  glad, 
with  the  fparkling  of  joy :  we  imagine  this  to  be  am 
extraordinary  inftance  of  that  humanity,  which,  in 
every  inftance,  gains  one  efteem  ands  approbation, 
but  when  fhewn  to  ourfelves,  efteemfand  love. 

The  requifites  of  fFie-ndlhip,  are  confidence,  love, 
and  efteem,  •  fuc|i  as  are  founded?  upon  fimilar  perfec¬ 
tions  of  ebara^cr,  oiTnnilar  taffe,  with  no  more  op- 
polition  of  fentiment,  than-  what  lhall  fometimes 
prove  a  gentle  excitement  tO:  an  amicable  difpute. 
We  cannot  confide  in  the  man  whofe  niorofenefs 
makes  him  referved,  any  more  than  in  him,,  whofe 
levity  makes  him  hable  to  change  ;  we  cannot  truft 
the  man  of  pride,  or  commit  a  fecret  to  his 
keeping,  who  is  always  unguarded :  w^e  muft  both 
love  and  effeein  the  perfon  we  admit  to  our  friend, 
ihip  ;  becanfe  a  man  may  pofTefs  qualities  which  may 
produce  love,  and  no'  efteem  ;  or  efteem  without 
love  :  the  former  is  founded  on  qualifications  that 
pleafe,  the  latter  on  thofe  that  command  approba¬ 
tion,  We  in  fome  fort,  love  ourfelves  in  our  friend. 
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and  are  glad,  from  a  defire  of  appearing  difinterefl- 
«d,  to  make  a  joint  offering  to  benevolence,  and  lelf- 
love.  The  foundation  of  this  muff' be,  the  fimilari- 
tj  between  ourfelves  and  our  friend  :  the  fame  taffe 
that  leads  to  the  fame  pleafures,  binds  us  moff  for- 
cibly  with'  the  cords  of  affearion.  -We  love  to  recol, 
led,  much  more  c6nftantly  converfe,  with  otjeds 
with  which  we  have  conneded  the  moff  agreeable 
ideas  :  and,  by  this  joint  participation,  we  give  a 
continuance  to  pleafures  otherwife  fugitive,  and  of 
precarious  remembrance.  Such  an  oppofition  of 
lentiment  in  friendlhip  muff  never  appear,  as  may 
lead  us  to  efpoufe  the  caufes  of  different  parties  :  in 
contentions,  which  thefe  produce,  friendlhip  *  has 
been  often  deftroyed,  ^  without  the  corividioh  of  ei¬ 
ther  of  the  opponents. 

When  once  we  have  made  choice  of  a  friend,  let 
the  care  to  keep  him  be  equal  to  the  value  of  the  poL 
fellion  we  enjoy  :  and  let  us  remember  the  imperfec¬ 
tions  of  humanity,  and  exped  not  too  much  even 
from  friendfliip  itfelf. — we  may  truft  in  the  fincerity 
^fa  friend;  but  there  are  fecrets  which  no  other 
breaft  but  our  own  fliould  be  confeious  of.  We  may 
reveal  many  griefs,  but  a  portion  ought  to  he  refer- 
ved  as  a  trial  of  our  own  fortitude.  We  may  corns. 
Tttiunicate  many  pleafures,  yet  dill  have  fome  in  re- 
lerve  ;  there  wilhbe  feafons  when  thefe  may  amufe 
und  when  a  friend  oannot  delight.  Friendfliip  may 
he  inadeifubfervient  to  the  nobfeft  purpofes»  of  human 
hfe  :  though  It  will  nqt  allow  of  dired  oppofition, 
of  lentiment,  or  the  contention  of  fuperiority,  yet  it 
admits  of  a  generous  emulation  who  ftall  excel  in  &11 
the  amiable  .virtues,  i  that  eonnea  -mankind’  ‘in  'the 
ativiolable  *  union  of  i  focial  benevolence  > 
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CHAR  VII. 


Birds, 

Their  Variety,  Sagacity,  Induflry,  IrfiinSf  of  Incu¬ 
bation,  and  particular  Care  to  feed  and  protedi 
their  Young.  6c. 

SO  numerous  are  the  different  kinds  of  blrlis, 
that  it  is  iuppofed  five  hundred  different  kinds 
is  lliort  of  the  number  ;  fuch  great  variety  is 
there  of  thofe  fagacious  creatures  !  We  fee  a 
furprizing  decree  of  reafon  in  ieveral  animalo,  but 
it  no  where  appears  in  a  more  fenfible  manner 
than  in  the  induftry  of  birds  in  building  their  nefts. 
In  the  firfl  phice,  what  mafier  taught  them  that  they 
have  need  of  fuch  habitations  I  who  has  taken  care 
to  inform  them  to  prepare  them  to  time,  and  not  fuf- 
fer  themfelves  to:  be  prevented  'by  neceffity  ?  who 
has  told  them  how  they  fhould  build  them  ?  what 
mathematician  has  given  them  the  figure  of  them  ? 
what  architdft  has  taught  them  to  chufe  a  firm  place, 
and  to  build  upon  a  folid  foundation  ?  what  tender 
mother  has  advdfed  them  to  cover  the  bottom  with  a 
foft  down  or  cotton  and  when  thefe  matters  fail, 
who  has  fuggefted,to  them  that  ingenious  charity, 
which  leads  them  to  pluck  off  fo  many  feathers  from 
their  own  breafls  w'ith  their  beaks,  as  is  requifite  for 
the  preparing  a  convenient  cradle  for  their  young  ? 
What  wifdom  has  pointed  out  to  every  diltind  kind  a 
peculiar  manner  of  building  tlieir  nefts,  fo  as  to  ob 
ferve  the  fame  precautions,  though  in  a  thoufand  dif¬ 
ferent  ways?  Who  has  commanded  the  Swallow, 
the  MlfuUeft  of  birds,  to  draw  near  to  man,  and 
make  choice  of  his  houfe  for  the  buiiding^of  his  neft, 
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within  his  view,  without  fear  of  his  knowing  it,  and 
feeuiing  rather  to  invite  him  to  a  confideration  of  his 
jabour  ?  neither  does  he  build  like  other  birds  with 
d=ttle  bits  of  {ticks  and  ftubble,  but  employs  cement 
and  mortar,  and  in  fo  folid  a  manner,  that  it  requires 
fome  pains  to  demoliih  its  wo’k  ;  and  yet  in  all  this 
It  makes  mfe  of  no  other  inftrument  but  its  beak. 
Reduce,  if  it  is  poilible,  the  ableit  architect  to  the 
Linall  bulk  of  a  fwallow,  and  leave  him  all  his  know¬ 
ledge,  and  only  a  beak,  and  fee  if  he  will  have  the 
fame  {kill  and  the  like  fu^cefs. 

Who  has  made  a!i  tlie  birds  comprehend  that  they 
[null  nat  h  their  eggs  by  fitting  upon  them?  that 
this  this  ne  elhty  was  indifpenfible  ^  that  the  father 
ind  mother  could  not  leave  them  at  the  fame  time, 
that  if  one  went  a.  road  to  feek  for  food,  the  other 
null  wait  till  it  returns  ?  who  has  fixed  the  number 
Df  days  this  painful  dili;  ence  is  to  lafl  ?  who  has  ad- 
viied  tnein  to  afliii  the  young  that  are  already  formed 
in  coming  out  of  the  e-  g  ny  hrfi:  breaking  the  Ihell  ? 
ind  w^ho  ha^  fo  exactly  inffrufted  them  in  the  very 
noment,  before  which  they  never  come  ?  who  has 
uven  lelTons  to  all  the  birds  upon  ^he  care  they  ought 
;o  take  of  their  young,  till  fuch  time  as  they  are 
jrown  up,  and  in  condition  to  provide  for  them- 
elves?^  Who  has  made  them  to  difHnguifh  fuch 
uch  things  as  agree  w^ell  with  one  fpecies,  but  are 
irejudicial  to  another?  and  amongfl:  fuch  thino-s  as 
me  proper  for  the  parents,  and  unfit  for  the  young, 
ivho  has  made  tliem  to  diflinguilh  luch  as  are  faluta- 
•y?  We  know  the  tendernefs  of  mothers  and  the 
:arefuhiers  of  niirfes  amongll  mankind,  but  wo 
nay  queflion  vchether  it  ever  came  up  to  what  w^e 
be  in  thefe  little  creatures.  It  is  remarkable,  that 
lirds  which  feed  their  young  in  the  neft,  u  ho  bring 
)ut  one  mo^  fel  at  a  time,  and  have  not  fewer,  it 
nay  be,  than  feven  or  eight  young  in  the  nefl:  tooe- 
:her,  which  at  the  return  of  the  dam  all  gape  toge- 
:her,  yet  fhe  forgets  not  one  of  them,  but  feeds 
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them  all ;  which,  imlefs  ihe  did  carefully  obferve  andl 
retain  in  the  memory  which  ihe  fed,  and  which  not„ 
were  impollible  to  be  done.  To  prove  {fill  further 
the  fagacity  of  birds,  Dr.  Lister,  and  others  have 
obferved,  that  when  they  have  laid  fuch  a  number 
of  eggs  as  they  can  conveniently  cover  and  hatch, 
they  give  over,  and  begin  to  fit ;  not  becaufe  they 
are  neceffarily  determined  to  fuch  a  number ;  for 
that  they  are  not  is  clear,  becaufe  they  are  in  ability 
to  go  on  and  lay  more  at  pleafure  :  Hens  for  exam- 
^  pie,  let  but  their  eggs  alone,  and  when  they  have 
laid  fourteen  or  fifteen,  will  give  over,  and  begin  tc 
fit ;  whereas  if  you  daily  withdraw  their  eggs,  they 
will  lay  five  times  that  number  ;  (yet  fome  birds  are 
fo  cunnii^,  that  if  you  leave  them  but  one  egg,  they 
wdll  forfake  the  neft,)  and  this  is  the  fame  in  wild  aii 
tame  doraeftic  birds.  It  has  been  obferved,  that  by 
TubtracUng  daily  of  the  eggs  from  a  Sw^allow’s  neft: 
thatjhe.  proceeded  to  lay  nineteen  eggs  and  then  giavt 
over.  An  ingenious  author  has  remarked,  that  01 
the  common  Crow,  the  female  only  fit,  and  that  di 
ligently  ;  the  male  in  the  mean  time  bring  them  vie 
tuals.  In  moft  other  birds,  which  pair  together,  tha 
male  and  female  fit  by  turns  ;  the  female  crows  art 
’  much  fatter  than  the  males  in  the  time  of  incubationi 
by  reafon  the  male,  out  of  his  conjugal  affeHion,  all 
moft  ftarves  himfelf,  to  fupply  the  female  with  plenty 
"Who  has  taught  feveral  among  the  birds  that  mar 
vellous  induftry  of  retaining  food  or  water  in  the  gull 
let,  without  fwallowing  either  the  one  or  the  other 
and  preferving  them  for  their  ^young?  We  ma' 
learn  an  ufeful  lefTon  from  ithem,  which  is,  they  ne 
ver  omit  inftruding  .them  to  fly  ;  for  the  young  bird 
‘dare  not  truft  themfelves,to>  the  air,  dll  they  are  firl 
inftru61ed  and  brpughtxo  it  by  their  parents.  And 
as  Mr.  Thqmsoi^  jufdy  obfjsrves. 

Till  down  before 

The  parent  guides^  and  chide,  ejdiort,  command 
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<  Or  pulh  them  oft',  the  fnrging  air  receives 

The  plumy  burthen ;  and  their  felf- taught  wings 
Winnow  the  waving  element :  on  ground  aiighled, 
Bolder  up  again  they  lead, 

'  Farther  and  farther  on,  the  length’nfng  flight ; 
Till  vanilldd  every  fear  and  every  power 
RouzM  into  life  and  aclion,  light  in  air  "  ' 

Thd  joyful  parents  fee  their  foaring  race. 

If  man  had  but  as  much  true  love  for  his  oftsprihg 
as  the  birds,  even' the  poorefl:  would  pinch,  to  fpare 
every  neceftary  expence  for  their  children'  to  feed, 
cloath  and  inftruct  them  in  all  the  duties  requihte  to 
make  life  happy,  and  death  no  terror.  ^ 

What  can  be  more  delightful  than  V  concert  of 
mufic  performed  by  thofe  fagacious  animals  !  theirs 
was  the  firif  praife  which  God  received  from  nature, 
and  the  firfl;  long  of  thankfgiving  which  was  offered 
to  him  before  man  was  formed.  All  their  founds  are 
different,  but  all  harmonious,  and  all  together  coihd 
pofe  one  choir  which  men  have  but  foiTily  imitatech' 
Oue  voice  however,  more  ftrong  and  melodious,  is 
difringuiflied  among  the  reft,  and  wm  find  upon  en¬ 
quiry  from  whence  it  comes,  that  it  is  a  very  final! 
bird,  vchich  is  the  organ  of  it  :  this  may  lead  us 
to  confider  all  the  -  reft  of  the  firiging  tribe,  as  they 
alfa  are  fmali ;  the  great  ones  being  either  ignorant 
of  mufic,  or  having  a  difagreeable  voice.  Thus  we 
every  where Tmd  that  what  feems  weak  and  humble, 
has  the  beft  deftination,  and  the  moft  o-ratitude. 
Seme  of  thefe  little  birds  are  extremely  beautiful, 
nor  can  any  thing  be  more  rich  or  variegated  than 
their  feathers ;  but  it  muftTe  owned' that  all  orna¬ 
ment  rauft  give  place  to  the  finery  of  the  Peacock, 
upon 'Which  the  Deity  has  plentifully  beftowed  ail 
the  riches  .which  fet  oft'  the  reft,  Wifiied  upon, 
it 'with  gold  and  azure  all  the  fhaftesj  of  every  Qt]>er 
colour.  This  bird  feems  fenfibl(?  of 'its  advantao^e 
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and  looks  as  if  it  defigned  to  difplay  all  its  beauties  to 
•our  eyes,  when  it  expands  that  fplendid  circurnfer- 
cnce  which  lets  them  all  to  vievv.  But  this  moll 
pompous  bii'd  of  all,  has  a  mofi;  difagreeble  cry,  and 
is  a  proof,  that  with  a  very  Ihining  outfide,  there 
may  be  but  a  forry  fubftance  within  ;  little  gratitude, 
and  a  great  deal  of  vanity. 

In  examining  the  feathers  of  water  fowl,  fuch  as 
,  Swans,  Ducks,  &:c.  we  find  one  thing  very  fmgular, 
for  they  are  proof  againlt  the  water,  and  continue 
.always  dry,  and  yet  our  eyes  do  not  difcover  either 
the  artifice  or  difference  of  them  ;  obferve  the  webs 
of  their  feet,  and  they  mark  their  deftination,  for 
other  birds  to  whom  God  has  not  given  the  like  fea¬ 
thers  or  feet,  are  never  fo  ralh  as  to  expofe  them- 
felves  to  danger  :  but  who  has  told  the  former  they 
run  no  danger,  and  who  keeps  back  the  latter  from 
following  the  example  I  It  is  not  unufual  to  fet 
D  uck  eggs  under  a  Hen,  which  in  this  cafe  is  deceiv¬ 
ed  by  her  affedion,  and  takes  a  foreign  brood  for  her 
natural  offspring  ;  they  run  to  the  water  as  they  come 
out  of  the  fliell,  nor  can  their  pretended  mother  pre¬ 
vent  them  by  her  repeated  calls  ;  Ihe  hands  upon 
the  brink  in  ahoniihment  at  their  ralhnefs,  and  Itill 
more  at  the  fuccefs  of  it  :  ihe  finds  herfelf  violently 
tempted  to  follow  them,  and  w'armly  exprelTes  her 
impatience,  but  nothing  is  capable  of  carrying  her  to 
an  indiferetion  which  God  has  prohibited,  Speda- 
tors  are  furprized  at  it,  more  or  lefs  in  proportion  to 
their  underftandings  ;  the  want  of  which  is  the  caufe 
when  fuch  prodigies  excite  fo  little  admiration  ! 

Relative  to  birds  of  palTage  we  ihall  conclude  with 
obferving,  that  there  is  amongft  every  fort  of  birds 
a  republic  and  general  rule  of  government,  whlcli 
guides  and  reltrains  every  fingle  bird  in  its  duty  ;  be¬ 
fore  the  general  edid:  there  is  none  thinks  of  depart¬ 
ing  :  after  its  publication,  there  is  none  tarries  be¬ 
hind  :  a  kind  of  council  fixes  the  day,  and  grants  a 
certain  time  to  prepare  for  it ;  after  which  they  ali 
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take  their  flight,  and  fb  exact  in  their  difcipline,  that 
the  next  day  there  is  not  a  ftraggler  or  deferter  to  be 
found.  Many  people  know  no  other  bird  but  the 
Swallow,  that  ads  thus;  but  it  is  certain  that  many 
other  fpecies  do  the  fame.  Aik  of  the  Swallow^ 
what  news  they  have  received  from  the  conntries 
whither  they  go  in  great  companies,  to  be  alTured  that 
they  lhall  find  all  things  ready  for  their  reception  ? 
W e  alk  \'why  do  they  not  keep  like  other  birds  to  the 
country  where  they  have  brought  up  their  young, 
which  have  been  fo  kindly  treated  in  it  \  By  what 
difpofition  to  travel  does  this  new  brood,  which 
knows  no  other  than  its  native  country,  confpire  at 
once  to  quit  it  ?  in  what  language  is  the  ordinance 
puldilhed,  which  forbids  all,  both  old  and  new  fub- 
jeds  of  the  republic^  to  tarry  beyond  a  certain  day  ? 
and  laftly,  by  what  flgns  do  the  principal  magiftrates 
know  that  they  Ihould  run  an  extreme  hazard  in  ex- 
pofing  themfelves  to  be  prevented  by  a  rigorous  fea- 
ibn  ?  What  other  anfwer  can  be  given  to  thefe, 
than  that  of  the  prophet,  O  Lord,  how  manifold 
are  Thy  woi'ks  !  in  wifdom  haft  thou  made  them 
all.  PsAL.  ciii.  ver.  24. 

Delighted  with  the  inufic  of  the  tuneful  tribe,  fo 
let  our  hearts  be  prompted  to  join  their  melody  by- 
more  rational  notes,  and  fend  up  the  breath  of 
praife,  with  the  odours  of  the  morning  to  our  cem« 
-  mon  Benefador, 


C  H  AP, 


CHAP.  VIII. 


A  N  I  M  A  L  S. 

INGENIOUS  men  who  have  taken  pains  to 
examine  the  amazing  wonders  of  the  creation,  af- 
fure  us,  that  they  have  found  no  lefs  than  one  hun¬ 
dred  and  fifty  entire  different  kinds  of  beafts  or  fpur- 
footed  creatures. 

The  moft  accurate  mathematician,  the  mofl  fkilful 
in  mechanics  cannot  prefcribe  a  nicer  motion  than 
what  they  perform,  neither  can  the  body  be  more 
completely  poifed  for  the  motion  it  is  to  have  in  every 
creature  than  it  already  adually  is.  From  the  largeft 
Elephant  to  the  fmalleft  mite,  we  find  the  body  art¬ 
fully  ballanced,  the  head  not  too  heavy  nor  too  light 
for  the  ref!  of  the  body,  nor  the  body  for  it.  If  all 
the  animals  of  our  globe  had  been  made  and  placed 
by  chance,  their  organs  would  probably  have  been 
otherwife  than  they  are,  and  their  place  and  refidence 
confufe  and  jumbled  ;  but  as  the  matter  is  now  or¬ 
dered,  the  globe  is  equally  befpread,  fo  that  no  place 
w^anteth  proper  inhabitants,  nor  is  any  creature  def- 
titute  of  a  proper  place,  and  all  things  neceffary  to 
its  life,  health,  and  pleafiire.  As  the  furface  of  the 
terraquous  globe  is  covered  with  different  foils,  with 
hills  and  vales,  &c.  fo  all  the fe  have  their  animal  in¬ 
habitants,  whofe  organs  of  life  and  adtion  are  mani- 
feffly  adapted  to  fuch  and  fuch  places  and  things  ; 
wdiofe  food  and  pliyfic  and  every  other  convenience 
of  life,  Is  to  be  met  with  at  that  very  place  ap2:)oint- 
ed  it.  The  watery,  the  amphibious,  the  airy  inha¬ 
bitants,  and  thofe  on  the  land,  all  live  and  ad  with 
pleafure,  they  are  gay,  and  flourifh  in  their  proper 
element  and  allotted  place,  they  want  neither  for 
food,  cjoathing,  or  retreat ;  which  would  dwindle 
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and  die,  deftroy  or  poifoii  one  another,  if  all  covet* 
ed  the  fame  element,  place,  or  food.  The  whole 
furface  of  our  globe  can  afford  room  and  fupport  on¬ 
ly  to  fuch  a  number  of  all  forts  of  creatures  ;  and  if 
by  their  doubling,  trebling,  or  any  other  multiplica¬ 
tion  of  their  kind,  they  lliould  iricreafe  to  double 
or  treble  that  number,  they  muft  ftarve,  or  de¬ 
vour  one  another  :  the  keeping  therefore  the  ba¬ 
lance  even,  is  manifeftly  a  work  of  Divine  wifdora 
and  providence  :  to  which  end  the  great  Author  of 
life  hath  determined  the  life  of  all  creatures  to  fuch 
a  length  and  their  increafe  to  fuch  a  number,  pro¬ 
portional  to  their  ufe  in  the  world.  The  life  of  fome 
creatures  is  long,  and  their  increafe  but  fmall,  by 
that  means  they  do  not  overfcock  the  world  ;  and  the 
fame  benefit  is  effected,  where  the  increafe  is  great, 
by  the  brevity  of  fuch  creatures  lives,  by  their  great 
life,  and  the  frequent  occafions  there  are  of  them  for 
food  to  man,  or  other  animals.  It  is  very  remarkablei 
ufeful  creatures  are  produced  in  great  plenty,  others 
inlefs.  But  there  is  one  fo  peculiar  an  animal,  as, if 
made  for  a  particular  inftance  in  our  prefent  cafe,  an4 
that  is  the  Cuntur  of  PerUy  a  fowl  of  that  magnitude., 
ftrength,  and  appetite,  as  to  feize  not  only  on  the 
Iheep,  and  lelfer  cattle,  but  even  the  larger  beads, 
yea  the  very  children  too  ;  this  bird  meafures  fixteen 
foot  from  wing  to  wing  extended  ;  the  chief  feather 
in  the  wing  is  too  foot  four  inches  long  ;  the  quill  part 
five  inches  and  three  quarters  long,  and  one  inch  and 
a  half  about  in  the  thickeft  part  :  it  weighed  three 
drams  feven teen  grains  and  a  half,  and  is  of  a  dark 
brown  colour.  Nature,  to  temper  and  allay  their 
fiercenefs,  denied  them  the  talons  which  are  given 
to  the  Eagle  ;  their  feet  being  tipped  with  claws 
like  a  Hen  :  however  their  beak  is  drong  enough  to 
tear  off  the  hide,  and  np  up  the  bowels  of  an  Ox, 
two  of  them  v/ill  attempt  a  Cow  or  a  Bull,  and  de¬ 
vour  him ;  they  have  alTaulte'd  boys  of  ten  years  of 
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age,  and  eaten  them.  Their  colour  is  black  and 
white,  like  a  Magpye  ;  it  is  well  there  are  but  few  of 
them;  for  if  there  were  many,  they  would  very  much 
deftroy  the  cattle  :  they  have  on  the  fore  part  of 
the  head  a  comb,  in  the  form  of  a  razor  :  when  they 
alight  from  the  air,  they  make  fuch  a  humming  noife, 
with  the  fluttering  of  their  wings,  as  is  enough  to 
aftonilli  or  make  a  man  deaf :  now  thefe,  as  they  are 
the  mod:  pernicious  of  birds,  fo  are  they  the  mod 
rare,  being  feldom  feen,  or  only  one,  or  a  few  in 
large  countries  ;  enough  to  keep  up  the  fpecies,  but 
not  to  overcharge  the  world.  Thus  the  balance  of 
the  animal  world  is  throughout  all  ages,  kept  even ; 
and  by  a  curious  harmony,  and  jud  proportion  be¬ 
tween  the  increafe  of  all  animals,  and  the  length  of 
their  lives,  the  world  is  through  all  ages,  well,  but 
not  over  dored. 

It  is  a  great  ad  of  power,  wifdom,  and  goodnefs, 
in  the  Deity,  to  provide  food  for  fuch  a  number  of  a- 
nimals,  as  everywhere  poflefs  the  terraqueous  globe ; 
that  the  temperate  climates,  and  rich  and  plentiful 
regions  of  the  earth,  diould  afford  fubfidance  to  ma: 
ny  animals,  may  appear  lefs  wonderful,  perhaps  ; 
but  that  in  all  other  the  mod  unlikely  places  for  lup- 
plies  is  found  fuch  a  vad  number,  fo  great  a  variety  of 
beads,  birds,  fllhes,  and  infeds,  whiichis  owing  to  that 
Being,  who  hath  wifely  adapted  their  bodies  to  their 
place,  and  as  well  and  carefully  provided  food  for 
their  fubiidence  there  :  but  what  is  particularly  re¬ 
markable  is,  that  among  the  great  variety  of  foods, 
the  mod  ufeful  is  the  mod  plentiful,  molt  univerfal, 
eafied  propagated,  and  mod  patient  of  weather  and 
other  injuries.  I'here  is  an  excellent  provifion  made 
relating  to  the  food  of  animals,  that  is  various  ani¬ 
mals  delight  in  various  food  ;  feme  in  grafs  and  herbs, 
fome  in  grain  and  feeds  ;  fome  in  llelh,.  fome  in  in- 
feds  t  fome  are  more  delicate  ;  others  are  voracious 
and  catch  at  any  thing.  If  all  delighted  in,  or 
fubfided  only  with  one  fort,  there'  would  notffe 
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fbfficierit  for  all  ;  but  every  variety  chufing  various 
food,  and  perhaps,  abhorring  that  which  others  like, 
is  a  great  and  wife  means  that  every  kind  hath  e- 
nough,  and  oftentimes  to  fpare  :  what  is  wholefome 
food  to  one,  is  naufeous  and  as  poifon  to  anothe'r  ; 
what  as  a  fweet  and  delicate  fmell  and  tafte  to  one, 

-is  foetid  and  loathfonie  to  another  ;  by  which  means; 
all  the  provifions  the  globe  affords  are  well  difpo-^ 
fed  of. 

To  prove  the' fagacity  of  animals,  the  celebrated 
phyfician  Galen,  relates  in  his  writings  an  extraordi¬ 
nary  and  wonderful  inifance  of  the  felf-taught  aftions 
of  animals  :  I  once  (fays  he)  made  a  great  experi 

ment  in  bringing  up’  a  kid  without  ever  feeing  its 
dam  ;  for  dilTedting  fome  goats  great  with  young ; 
to  refolve  fome  queffions  made  by  anatomifts  concern¬ 
ing  the  ceconomy  of  nature  in-  the  formation  of  the 
young  in  the  womb,  and  finding  a  brifk  young  one, 

1  loofed  it  from  the  womb  after  our  ufual  manner, 
and  fnatehing  it  aw^ay  before  it  faw  the  dam,  I 
brought  it  into  a  certain  room,  having  many  velTels 
full,  fome  of  wine,  fome  of  oil,  fome  of  honey, 
fbme  of  milk,  or  other  liquor  ;  and  others,  not  a 
few,  filled  with  all  forts  of  grain^  as  alfo  with  feve- 
ral  fruits,  and  there  laid  it.  This  young  one  we  faw 
firfi:  of  all  getting  upon  its  feet  and  walking,  as  if  it 
had  heard  that  its  legs  were  given  it  for  that  purpofe ; 
next  ihaking  off  the  flime  it  v/as  befmearM  with  from 
the  womb  ;  and  moreover,  thirdly,  fcratching  its 
fide  with  one  of  its  feet  ;  then  we  faw  it  fmelling  of 
every  one  of  thofe  things  that  were  fet  in  the  room ; 
and  when  it  had  fmelt  of  them  all,  it  flipped  up  the 
milk  ;  whereupon  we  all  for  admiration  cry’d  out, 
feeing  clearly  the  truth  of  what  Hippocrates  faith, 
That  the  natures  and  actions  of  animals  are  not  tauvht 
hut  by  inficin<51 :  hereupon  I  nourilhed  and  reared  this 
Kid,  and  obferved  it  afterwards  not  only  to  eat  milk 
but  fome  othei*  things  that  ftood  by  it  i  and  the  time 
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when  this  Kid  was  taken  out  of  the  womb  bein^r  a'- 
bout  fpring  time,  after  fome  two  months,  were 
brought  into  it  the  tender  fprouts  of  ihrubs*  and 
plants,  and  it  again  fmelling  of  all  of  them,  inflant- 
ly  refufed  fome,  but  was  pleafed  to  tafte  others  ;  af¬ 
ter  it  had  tafted,-  began  to  eat  of  fuch  as  are  the 
ufhal  food  of  Goats.  Perchance  this  may  feem  a 
hnall  thing,  but  what  I  now  relate  is  great ;  for  eat^ 
ing  the  leaves  and  tender  fprouts,  it  fwallowed  them 
down,  and  then  avvdiile  after  it  began  to  chew  the 
cud  ;  ^  at  which,  all  that,  faw  cry’d  out  again  with  ad- 
iiiira^tion,  being  ailoni/hed  at  the  inftinbe  and  natural 
faculties  of  animals.;  for  it  was  no  great  thing  that 
when  the  creature  was  hungry,  it  Ihould  take  in  the 
food  by  the  mouth,  and  chew  it  u'ith  its  teeth  •  but 
that  it^  ihould  bring  up  again  into  the  mouth  that 
which  it  had  fwallowed  down  into  its  find  flomach, 
and  chewing  it  there  a  long  time,  it  fiiould  grind  and 
fmootii  it,  after\Yards- fwallow  it  again,  not  into  the 
fame  iromach,  but -into  another, .  feemed  to  us  wont 
derfui  indeed  ;  but  many  negledl  fuch  works  of  na- 
ture,  admiring  only  ff range  and  unufual  fights,^ 


What 


an  admirable  and  curious  apparatus  is  the 
mouth  of  all  animals,  made  for  the  gathering,  prcr 
and  .dige.{fion  of  food  1  from  the  very  firl]: 


paring, 


entrance,  to  tne  ntmoff  exit,  we  find  every,  tiling 
contrived^  made  and  difpofed, pith  the  utmoft  dexte^ 
rity  of  art,  and  curloufly  adapted  to  the  place  the 
pnimai  liveth  in,  and  the  food  it. is  to  be  nourilhed 
cvith.  We  find  the  iiioiuh.is,  in  every  fpecies  of  a,- 
nimals,  nicely  conformable  to  the  ufe  of  fuch.a  part, 
neatly  fized  and  ihaped  for  the  catching  of  piey,  for 
the  gathering  or  receiving  food,  for  the  formation  of 
ipeecn,  and  e\'ery  other  ufe  ;  in  fome  creatures  it  -is 
widp,.  in  tome  little  and  narrow  ;  in  fome  with  a  de^p 
jneiiure  up  into  the  head  for  the  better  catching  and 
iidldio^  of  prey,  and,  more  eafy  cQ.mmiiiutioip  pf  hard^ 
]arge;'\mfd^  trbiibleforae  fopd  •  'in  others  with  a  much 
fhorter  incifure  for  the  gathering  and  holding  of  her- 
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?3acious  food  ;  .many  more  have  their  mouths  ilrong- 
!y  furnilhed  with  jaws  and  teeth,  to  knaw  and  fcrape 
out  their  food,  to  carry  burdens,  to  perforate  the 
earth,  yea  the  hardeft  ^yood,  even  the  ftones  them- 
felves,  for  houfes  for  their  young,  Laftiy,  in  birds 
it  is  no  lefs  remarkable  ;  for  they  are  neatly  lhaped 
for  piercing,  the  air,  and  making  way  for  the  body 
through  the  airy  regions;  the  bill  is  hard  and  horny, 
\vhich  is  a  good  fupplement  for  the  want  of  teeth, 
and  caufeth  it  to  have  the  ufe  and  fervice  of  the 
hand  :  it  hooked  form  is  of  great  ufe  to  the  rapaci^, 
ous  kind,  in  catching  and  holding  their  prey,  and  in 
the  comminution  thereof  by  tearing  ;  to  others  it  is 
no  lefs  fervic cable  to  their  climbing,  as  well  as  neat 
and  .nice  manner  of  dividing  their  food  ;  for  inftance,. 
Parrots,,  by  the  lower  jaw  being  compleatly  fitted 
to  the  hooks  of  the  upper,  they  can  as  minutely 
break  their  food,  as  other  animals  do  with  tlieir 
teeth  :  the  extraordinary  length  and  llendernefs-  of 
the  beak  is  very  ufeful  to  fome,  to  fearch  and  grope 
for  their  food  in  moorilh  places  ;  as  its  length  and 
breadth  is  to  others,  to  hunt  and  fearch  in  muddy 
places  :  and  the  contrary  form,  namely,  a  thick^ 
ihort,  and  fliarp  edged  bill,  is  as  nfeful  to  othpr 
birds,  who  have  occafion  to  hulk  and  flay  the  grains 
they  fwatlow  ;  but  it  would  be  endlefs  to  reckon  up 
the  various  ihapes,  and  compiodioiis  mechanifm  of 
all ;  the  lharpnefs  and  flrength  of  thofe  who  have 
occafion  to  perforate  wood  and  fliells  ;  the  fiender? 
nefs  and  neatnefs  of  fuch  as  pick  up  Imall  infers ; 
the  crofs  form  of  fuch  as  pick  up  fruits,  the  con:^ 
prelFed  form  of  others,  with  many  other  curious  and 
artificia:!  forms,  all  fuited  to  the  way  of  living,  and- 
peculiar  occjifions  of  the  feveral  fpecies  of  birds. 

We  fl]all  next  take  a  Iho^  t  view  of  the  teeth  of 
different  animals:  thofe  which  have  teeth  en  Both 
jaws,  have  but  one  ftoinach  ;  but  moffof  thole  v  hkh 
have  no  upper  teeth  or  none  at  all^  have  three 
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maclis,  as  in  beafts,  the  paunch,  the  read,  and. the 
feck  ;  and  in  granivbrotis  birds,  the  crop,  the  echi¬ 
nus,  and  the  gizard  ;  for  as  chewing  is,  to  an  eafy  di- 
geftion,  fo  is  fwallowing  whole  to  that  which  is  la¬ 
borious.  Their  peculiar  hardnefs  is  remarkable,  al- 
fo  their  firm  infertion  and  bandage  in  the  gums  and 
jaws,  and  their  various  fhape  and  ftrength,  fuited  to 
the  various  occafions  and  ufe  ;  the  foremoft  weak 
and  fartheft  from  the  centre,  as  being  only  preparers 
to  the  reft  ;  the  others  being  to  grind  and  mince, 
are  accordingly  made  ftronger,  and  placed  nearer 
the  centre  of  motion  and  ftrength :  had  the  grindeis 
been  fet  in  the  room  of  the  incifors  or  fingle  teeth, 
they  would  have  been  ufelefs.  It  is  remarkable  in 
what  a  curious  manner  the  teeth  are  fitted  in  the 
fockets,  which  being  no  lefs  accurately  done,  than 
what  is  performed  by  the  moft  ingenious  carpenter 
in  fitting  a  tenor  into  a  mortice,  (joth  as.  well  infer 
the  art  and  adi:  of  the  wife  Maker  of  animal  bodies, 
as  the  other  doth  the  aft  and  art  of  man.  Next  to 
the  mouth,  the  gullet  prefenteth  itfelf ;  in  every 
creature  well  fized  to  the  food  it  hath  occafion  to 
fwallow  ;  in  fome  but,  narrow,  in  others  as  large  and 
extenfive  ;  in  all  exceedingly  remarkable  for  the  cu¬ 
rious  mechanifm  of  the  mufcles,  and  the  artificial  de- 
cuffation  and  pofition  of  their  fibres  And  now  we 
are  arrived  at  the  grand  receptacle  the  ftomach  ;  for 
the  moft  part  as  various  as  the  food  to  be  conveyed 
therein  :  it  is  obfervable  that  in  every  fpecies  of  a- 
nimals,  the  ftrength  and  fize  of  their  ftomach  is  con» 
formable  to  their  food.  Such  whofc  food  is  more  de¬ 
licate,  tender,  and  nutritive,  have  commonly  this 
part  thinner,  weaker,  and  lefs  bulky  ;  whereas  fuch 
whofe  aliment  is  lefs  nutritive,  or  whofe  bodies  re¬ 
quire  larger  fupplies  to  anfwer  their  bulk,  their  la¬ 
bours,  and  wafte  of  ftrength  and  fpirits,  in  them  it 
large  and  ftrong  :  but  as  remarkable  a  thing  as  any 
in  this  part  of  animals,  is  the  curious  contrivance  and 
fabric  of  the  ventricles  of  ruminating  creatures  :  the  • 
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^ery  a£t:  itfelf  of  rumination  is  an  excellent  provinon 
for  the  compleat  maftication  of  the  food,  at  the  lei- 
fure  times  of  the  animal ;  but  the  apparatus  for  this 
fervice,  of  divers  ventricles  for  its  various  ufes  and 
purpoies,  together  with  their  curious  mechanifiTi,  de¬ 
ter  ves  great  admiration. 

What  an  aftouilhing  faculty  is  that  of  many  ani¬ 
mals  to  difcover  their  prey  at  vaft  diftances  ;  lorne 
by  their  fmelling  many  miles  off ;  and  lome  by  their 
fiiarp  piercing  light  aloft  in  the  air,  or  at  other  great 
diilances  !  What  a  commodious  provifion  hath  the 
Contriver  of  nature  made  for  animals,  that  are  ne- 
ceffiated  to  climb  for  their  food,  not  only  in  the 
-Urufture  of  their  legs  and  feet,  and  in  the  flrength, 
of  their  tendons  and  mufcles,  acting  in  that  oitice  ; 
but  alfo  in  the  peculiar  ftru^fure  of  the  principab 
parts,  a<Sl:ing  in  the  acqueft  of  their  food.  What  a 
provifion  alfo  is  that  in  nocturnal  animals,  the  pecu¬ 
liar  ftrudure  of  the  eye  ;  thus  Cats  (their  pupils  be¬ 
ing  erect,  and  the  {hutting  their  eyelids  tranfverfe 
thereto)  can  fo  clofe  their  pupil,  as  to  admit  of,  as 
it  were,  only  one  lingle  ray  of  light ;  and  by  throw¬ 
ing  all  open,  they  can  take  in  all  the  faintefl  rays;, 
'which  is  an  incomparable  provifion  for  thefe  animals,., 
that  have  occdfion  to  watch  and  way  lay  their  prey 
both  by  day  and  night.  There  is,  befides  this  large' 
opening  of  the  pupil,  in  fome  no<d:urnal  animals,  a- 
nother  admirable  ptovifion,  enabling  them  to  catchi 
their  prey  in  the  dark  ;,  which  is  a.radkatjon  or  Ibh^ 
ning  of  the  retina ult  the  bottom  ofi  the  eye  :  this  is-' 
•inoft  remarkable  in  Gats,  but  is  not  arall  in  either.' 
‘luen,  birds',  orlifhes  ;  as  they  have  not  occafion  for  ' 
'it,  as  having,no  necellity  oC  providing  their  food  by  ' 
'i^ht,  fo  we  find  they  have  no  fuch  radication.  This^ 
'ihining  of  the  retina  enables  Cats  to  catch  and  de- 
'ilroy  thofe  animals  which  are  noxious  to  usy  and  food  I 
for  them  ;  which  could  not  be  done  by  day,  becaufe' 
'fttch  arsmais  TelAMn  ftk*  ©ut  of  'their  holes  tiibthe^ 
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It  deferveth  dur  fpecial  notice,  that  thefe  -are  ia 
divers  animals  of  divers  forms,  according  to  their  pe;- 
culiar  occafions  :  in  fome  apimals  it  is  of  a  iongilh 
form  ;  in  others  (fuch  as  goats,  horfes,  Iheep,  &c.) 
tranfverfe,  vvhth  its  aperture  large  ;  which  is  a  very- 
proper  provifion  for  fuch  creatures  the  better  later- 
.ally,  and  thereby  avoid  inconveniencies,  as  well , as 
to  help  them  to  gather  their  food  on  the  ground, 
both  by  day  and  night.  In  other  animals  the  fiilure 
of  the  pupil  is  ere^i:  and  alfo  capable  of  opening  wide, 
and  Ihutting  up  clofe  the  latter  of  which  ferves  to 
exclude  the  greater  light  of  the  day,  and  the  former 
to  take  in  the  more  faint  rays  of  the  nighti  Another 
thing  obfervable  in  the  fight  of  the  eye,  is  the  man- 
mer  of  its  fituation  in  the  head,  in  the  forepart,  or 
fide  thereof,  according  to  the  particular  occafions  of 
different  animals  ;  in  man  and  fome  other  creatures, 
it  is  placed  to  look  direftly  forward  chiefly;  but 
,witnal  it  is.fo  ordered,  as  to  take  in  near  the  Hemi- 
.jfphere  before  it  :  in  birds,  and  fome  other  creatures, 
the  eyes  are  fo  Tea  ted,  ’  as  to,  take  in  near  a  whole 
-fphere,.  that  they  may  the  better  feek  then:  food,  and 
eicape  dangers  ;  and  in  fome  ci;eatures  they  are  feat» 
,^,c4  fo  as  to  fee,,  their  enemy  that  purfues  them,  that 
.Mfay,  and  fo, make  their  efcape,  I  hus  in  Hares  and 
O  ’,  .  ,  beir  eyes^;  are  very  protuberant,  and  pki  ed  fo 
Jtiucli  to\yards  the  fi;des.-of  the  head^ .  foat  ;their  eyes 
take,  in  nearly  a,  whole  fphere.*,.  whe teas  in  Dogs 
,  (tkat  purfue  th;eEn).,tlio  ey'Cs  aroTft,  moj  e  forw  ard  in 
,.the  heady, to  loojc  tiiat  way  .more  than  backward.  .  : 

Ihe  Scriptures  teach  ps  ^.foat  Godks  care  and  wif- 
domis  oveir.  all  his  ..works,  thp  meaneft  and  .mod  mi¬ 
nute,  as : well. as  tlie  ,laJ;ge:^  pn^s  thus  Snails,  not  b^- 
ing  able  toiturn  their  head  quick  from -fide  to  fidej; 
.their  eyes  are  -nok-pHced  in ;  thein:  head,  but  at  tk^ 
end  of  their  Iong  »horno,  which  wenind  they  tw hi 
and  turn?  about  an^^  ^  .  ^ 

.  .  .Spihsp  ’Patching  ib  nimbfo,  a  .pjvey 

as  a  By  is^  it  was  neceifary  they  Ihould  fee  her  evejty 
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way,  and  take  her  by  a  fudden  fpring  (as  they  do) 
without  any  motion  of  the  head  .to  -  find  her  out  »' 
which  motion  would  have. feared  away  fo  timorous  an 
infe6l  :  accordingly,  we  find  that  Spiders  have  no 
necks,  fo  that  they  cannot  move  their  heads  ;  but 
then  they- are  furnifhed  fome  with  four,  and  others 
with  fix,  feven,  and  eight  very  tranfparent  eyes 
placed  in  the  front  of  their  heads.  In  the  fame  man¬ 
ner,  there  feems  to  have  been  the  like  confideratiou’ 
had  to  the  pleafure  and  benefit  of  the  Mole,  in  the 
firucrure  of  its  eye  ;  for  as  the  habitation  of  that  a- 
nimal  is  wholly  fubterraneous,  and  its  lodgings,  its, 
food,  its  exereifes,  nay  even  all  its  pafbmes  and  plea- 
fures,  in  thofe  fubterraneous  receffes  and  paflages 
which  its  own  induftry  hath  made  for  itfelf;  fo  there 
is  an  excellent  provifion  made  in  the  flze  of  the  eye 
of  that  little  creature,  to  aiifwer  all  its  occafions, 
and  at  the  fame  time  to  prevent  inconveniencies 
for  as  little  light  will  fuffice  an  animal  living  always' 
under  ground,  the  fmallefl:  eye  wall  abundantly  fup-; 
ply  that  occafion  :  and  as  a  large  protube-rant  eye, 
like  of  other  animals,  would  much  annoy  this  crea-- 
ture  in  its  principal  bufmefs  of  digging  for  its  food 
and  paflage,  -fo  it  is  endowed  with  a  very  final]  one^^ 
commodioufiy  fituated  in.  the  head,  and  well  fenced 
and  guarded  againft  the  annoyances  of  the'  earth 
and  the  dam'e  refpeef  we  fnali  find  had  in  the  formant 
^ion  of  the.  eye  to 'the  particular  circumfianees  and 
way  of  life  of  eve.ry 'Other  creature.  ^ 

.  It  is  -  obferved  by  anafomifts,-  that  horfes,  b-eafis^ 
fceep,  and'  other  animals  which, feed  upon  grafs  and 
herbs,  and  are  therefore  obliged  to  hang  down  their 
heads  a  great  deal  in  chufing  and  gathering  their 
food.,  hi^ve  a  particular  mufcle  to  fufiain  the -eye,  to 
prevent  its.  being  hurt  with  too  rnuch  fufpenfion^;- 
which.is-not  to  be  found  in. man  or  any  other  animal 
>v]io  have  not  oecafiDn  to  hang  ..do wtv  their'  heads 
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It  is  alfo  evident  that  there  is  a  very  curious  and 
extraordinary  formation  of  the  eye  beftowed  on 
birds  and  fiihes,  different  from  either  man  or  beaft, 
which  enables  thofe  creatures  to  fee  at  all  diftances^ 
far  off  or  nigh  ;  which  (eipecially  in  waters)  requi- 
reth  a  different  conformation  of  the  eye  :  in  birds 
aifo  this  is  of  great  ufe,  to  enable  them  to  fee  their 
food  at  their  bills  end,  or  to  reach  the  utmoft  dif- 
tances  their  high  flights  enable  them  to  view  ;  as  to 
fee  over  gteat  tratfls  of  fea  or  land,  whither  they  have 
occaflon  to  fly  ;  or  to  fee  their  food  or  prey,  even 
fmail  fiihes  in  the  waters,  and  birds,  worms,  &:c.  on 
the  earth,  when  they  fit  upon  trees,  high  rocks,  or 
hovering  high  in  the  air.  '  Du  Hamel  tells  us  of  a 
fingular  conformity  in  the  Cormorant^s  eye,  and  that 
is,  that  the  cryftalline  is  globous,  as  in  fillies,  to  e- 
nable  it  to  fee  and  purfue  its  prey  under  water  j 
which  ‘‘J.  Faber,  in  Mr.  Willoughby,  faith  they 
do  with  amazing  fwiftnefs.^^  We  likevvife  find  that 
the  eyes  of  birds,  beafts,  and  fiihes,  are  defended 
by  a  membrane  of  the  nature  and  hardnefs  of  bone 
or  horn  ;  which  membrane  man  has  not,  he  having, 
little  oCcafion  to  thruff  his  head  into  fuch  places  of 
annoyance,  as  beafls,  and  other  animals  ;  or  if  he 
hath  he  can  defend  his  eyes  with  his  hands  :  but 
birds,  who  frequent  trees  and  bufhes,  'quadru¬ 
peds  and  hedges  and  long  grafs,  and  who  have  no 
part  ready,  like  the  hand,  to  fence  off  annoyances  5 
thefe  have  this  incomparable  provif Ion  made  for  the 
fafety  of  their  eyes  :  and  for  fifhef,'  as  they  are  del- 
litute  of  eyelids,  becaufe  there  is  no  occafion  for  a 
defenfitive  againft  diift  and  motes,  offenfive  to  the 
eyes  of  land  animals,  nor  to  moiften  and  wipe  the 
eyes,  as  the  eyelids  do,  lb  tlie,  niHitating  membrane, 
is  an  attendant  provifion  for  all  thei.  occafions,  with¬ 
out  the  addition  of  the  eye-lids  ;  and  for  creatoress 
whofe  eyes,  like  the  refl;  of  their  bodies,  are  tender, 
and  without  the  guard  of  bones,  there  nature,  hath 
provided  for  this  neceflary  and  tender  fenfe^  a 
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derfulkmd  of  guard,  by  endowing  the  creature  with 
a  faculty  of  withdrawing  its  head,  and  lodging  them 
in  the  fame  fafety  with  the  body. 

Ai)aong  all  tbe  inftances  we  have  of  natural  in- 
hind,  tliofe  mllinB:s,  and  efpecial  provifions,  made 
to  fupply  the  necelfities  of  helplefs  animals,  do,  in 
a  particurar 'manner,  demonftrate  the  great  Creatorls 
care.  With  whiit  alacrity  do  the  animals  tranfa^l 
their  parental  minihry  !  what  furprizing  care  they 
take  to  nurfe  and  provide  for  their  young  !  they 
think  no  pains  too  great  to  be  taken  for  them,  no 
dangers,  though  ever  fo  imminent,  but  they  will  un¬ 
dertake  for  their  guard  and  fecurity  !  how  carefully 
will  they  lead  them  about  in  places  of  fafety,  and 
carry  them  into  places  of  retreat  and  fecurity  ;  yea. 
fome'of  them  will  admit  them  into  their  own  bowels:! 
they  cafefs  them  with  their  affedionate  notes,  lull 
and  quiet  them  with  their  tender  parental  voice,  put 
food  into  their  mouths,  fuckle  them,  cherilh  and 
keep  them  warm^  teach  them  to  gather  food  for 
themfelves;  and  in  a  word,  perform  the  whole  part 
of  fo  many  nurfes,  deputed  by  the  fovereign  Lord 
and  preferver  of  the  world  to  help  fuch  young  and 
helplefs  creatures,  till  they  are  come  to  that  maturi- 
fy  as  to  be  able  to  provide  for  themfelves  ! 

What  a  furprizing  provifion  there  is  made  for  the 
prefervatioh  of  fuch  animals  as  are,  fbmetimes  defti- 
tute  of  food,  or  in  tlauger  of  being  fo.  The  winter 
is  a  very  inconvenient,  improper  feafon,  to  sfFord 
cither  food  or  cKercife  to  many  animals  :  when  the 
flowery  fields  are  divefted  of  their  gaiety  ;  when  the 
fertile  trees  and  plants  are  ftripped  of  their  fruits, 
’and  the  air,  inflead  of  being  warmed  with  the  che- 
riihing  beams  of  the  fun,  is  chilled  with  rigid  froll 
what  would  become  of  fuch  animals  as  are  impatient 
of  cold  ?  what  food  could  be  found  by  fuch  as  are 
fubliiled  by  the  fummer  fruits  ?  but  to  obviate  this 
evil,  to  fave  from  definidion,  and  a  total  extirpatidti 
of  divers  fpecies  of  animals,  tj^e  Omnipotent  hath 
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wifely  ordered  the  inatrer  ;  that,  in  the  firft  place, 
fuch  as  are  impatient  of  told/ ihoiild  have  furh'a 
fpeclal  ftrudure  of  their  tody,  particularly  of  theit 
‘hearts,  and  circulation'  of  theii  blood,"  as  during  that 
■feafon,  not  to  fuifer  any  waflie  of  their  bodies,  'and 
confequently  not  to  need  any  recruits';  but  that  they, 
dliould  be  able  to  live  in  a  kind  of  fleepy,  middle 
ffate,  in  their  places  of  fafe  retreat,  until  the  wariii 
fun  revives  both  them  and  their  food  together.  The 
■next  provilion  is  for  fuch  as  can  bear  the  cbid,  blit 
would  want  food  then  ;  in  others  by  their  notable 
'inftina:  in  laying  up  food  beforehand  againft  the  ap- 
proachihg  winter :  of  tins  many  entertaining  exam¬ 
ples  may  be  given  ;  particularly  me  may,  at  the  pro- 
■  per  feafon,  obferve  not  only  little  treafures  and  liolesi 
well  ifo-  ked  with  tnilely  provifions,  'but  large  fields; 
here  and  there  throughout  befpread  with  confiiderabre 
numbers  of  the  fruits' of  the  neighbouring  trees,  laid 
carefully  dp  in  the  earth,  and  covered  fafe  by  the 
provident  little  aminals  inhabiting  thereabouts.  And 
not  without  pieafure,  have  we  feen  and  admired  the 
dagacity  of  other  animals,  hunting  out  tbofe  fubtef- 
raneous  fruits,  and  pillaging  the  treafures  of  thole 
little  creatuj  es. 

Another  neceffary  appendage  of  life,  arid  in  which 
we  have  plain  tokens  of  the  Creator’s  art,  ma’nifeifed  ■ 
in  thefe  two  particulars  ;  the  fuitablenefs  of  animals' 
cloathing  to  their  place  and  occafidhs  /'and  the  o-ar- 
‘tiiture  and  beamy  thereof.  We  find  all  is  curious 
hnd  complete,  nothing  too'much,  Tothiiig  too  littfe' 
nor  bungling,  hothini;  but  what  will  bear' the  fcruti. 
ny  of  the  moif  exqr.ifite  af  tiffs  ;  yea,  and  fo  far  out¬ 
do  his  bell  Ikdl,  that  his  ^  moft  exquifite  dfnitatiohs, 
foven  of  the  meari'eff  hair,  feather,  fcale  or  %11;  wrh 
■he  found  only  fo-  hiany'  ugly,  ili-mad'e  blunders  and 
blotches,  when  ffriaiy  brought  to  the  teft  of  goo^d 
‘irlafles.  ‘  ■  ‘  ■ 

"  ^^Whart  care,  ^  “Wlfdom'  and  goodnefs,  the  Almighty 
{hewed  to  his  creatures,  that  they  Ihould  comeliitb 
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the  world  with  theii-  bodies  ready  furniflied  and  ac¬ 
commodated,  who  had  neither  reafon  or  forecaft  to 
contrive,  nor  parts  adapted  to  the  artifices  and  work- 
rnanfiiip.  To  quadrupeds  hair  is  a  commodious 
cloathing  ;  which  together  with  the  apt  texture  of 
their  (kin,  fitteth  them-  for  ah  weathers  to  lie  on  the 
ground,  and  to  do  the  offices  of  man  ;  and  the  thick 
and  warm  furs  of  others  are  not  only  a  good  defen- 
fitive  againft  the  cold  and  wet ;  but  alfo  a  foft  bed  to 
repofe  themfelves  in  ;  and  to  many  of  them  a  com¬ 
fortable  covering,  to  niirfe  and  cberilh  their  young. 
So  feathers  are  as  commodious  a  drefs  to  fuch  as  fly 
in  the  air,  to  birds  and  "  foine  infects  ;  not  only  a 
guard  againft  wet  and  cold,  but  a  comfortable  pro- 
vifion  to  fuch  as  hatch  and  brood  their  young*;  but 
alfo  moft  commodious  for  their  flight ;  to  which  pur- 
pofe  they  are  nicely  and  neatly  placed,  to  give  them 
an  eafy  paflage  through  the  air,  and  to  aflift  them  in 
wafting  their  bodies  through  that  thin  medium:  for 
which  fervice,  how  curious  is  their  texture  !  hollow 
and  thin  for  lightnefs,  but  context '  and  firm  for 
ftrength.  -  ^ 

Laftly  we  fliall  take  a  Ihort  view  of  the  garniture 
and  beauty  of  their  cloathing ;  arid  here  we  lhalf 
thus  far,  ^at  leaft,  deftry  it  to  be  beautiful  :  that, 
that  it  is  complete  and  wmrkmafi-Iike.  Even  the 
cloathing  of  the  moft  fordid  animals,  thofe  that  are 
the  leaft  beautified  with  colours,  or  rather  whofe 
cloathing  may  regrate  the  eye  ;  yet  when  we  come 
ftriclly  to  view  them,  and  fericufly  confider  the  nice 
mechanifm  of  one  part,  the  admirable  texture  of  a- 
nother,  and  the  exaft  fymmetry  of  the  v/hole  ;  w'e 
difcern  fuch  ftrokes  of  inimitable  ffiill,  fuch  incom¬ 
parable  curioftty,  that  we  may  fay  with  Sclomcn, 
(Ecclf.s.  iii.  II.)  God  hath  made  ercrv  thiiicr 
beautiful  in  his  timefi^ 

But  for.  a  further  demonftration  of  the  fiiper  emi¬ 
nent  dexterity  of  his  almighty  hand,  he  hath  been 
pleafed,  as  it  were  on  purpoie,  to  give  furprizing 
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beauties  to  divers  kinds  of  animals.  What  radiant 
colours  are  many  of  them,  particularly  fome  birds 
and  infeeds,  bedecked  with  f  what  a  prodigious  com¬ 
bination  is  there  often  of  thefe,  yea,  how  nice  an 
hair  of  meaner  colours,  as  to  captivate  the  eye  of 
all  benolders,  and  exceed  the  dexterity  of  the  moil 
'  exquifite  pencil  tO'  copy. 

And  nc>w,  when  we  thus  find  a  whole  world  of 
animals,  cloatlied  in  the  wifeir:  manner,  the  moil' 
fiiitable  to  the  element  in  which  they  live,  the  place 
in  which  they  refide,  and  their  date  and  occalions 
there  ;  when  thofe  that  are  able  to  iliift  for  them- 
felves,  are  left  to  their  own  diferetion  and  diligence, 
but  the  helpl'efs  well  accoutered  and  provided  for 
when  fuch  incomparable  ilrokes  of  art  arid  workman- 
Ihip  appears  in  allj  and  fuch  inimitable  glories  and 
heauties  in  the  cloathing  of  others  ;  who  can  with? 
the  greatefl  obflinacy  and  prejudice  deny  this  to  be 
God^s  Kaiidy-work  ?  the  gaudy  or  even  the  meaneil 
apparel,  which  man  provideth  for  himfeif,  we  readi¬ 
ly  enough  own  to  be  the  contrivance  of  man  ;  and 
llfall  we  deny  the  cloathing  of  all  the  animal  world 
befides  (which  infinitely  furpaffeth  all  the  rribes  of 
earthly'  juajedy  ;  fhall  we,  dare  we,  deny  that)  to^ 
be  the  work  of  any  thing,  lefs  than  of  an  infinite,  in¬ 
telligent  Being,  whofe  art  and.  power  are  ecjual  to* 
fuch  glorious  works  I 
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Thetr  Variety^  vjonderful  Stru6liire. 

\T7HAT  an  abundance  of  fifli  do  tbe  watei^ 
VV'  produce  of  every  fize  !  when  we  view  thefe 
animals  we  feein  to  difcern  nothing  befides  a  head 
and  tail  :  their  very  head  cannot  freely  be  moved^ 
we  IhouTd  think  them  deprived  of  all  that  was  necef- 
fary  for  the  prefervation  of  their  lives ;  but  with 
thefe  few  organs,  they  are  more  nimble,  dexterous, 
and  atitificial,  than  if  they  had  feveral  hand?  and 
feet ;  and  the  nfe  they  make  of  their  tail  and  fins. 
Carries  them  along  like  ^  arrows  and  feems  to  make 
them  fly.  As  the  fifii  devour  one  another,  how  can 
thefe  watery  inhabitantyfubrifl:  ?  God  has  provided 
for  it,  by  murtiplying  them  in  fo  prodigious  a  man¬ 
ner,  that  their  fruitfulnefs  infinitely  furpall'es  thetf 
mutual  defire  of  eating  one  another  ;  and  what  is 
deftfoyed  is  far  inferior  to  their  increafe  :  the  little 
ones  efcape  the  great  by  being  fwifter  and  Iwimming 
into  places  where  the  lhallownefs.  of  the  water  will 
not  permit  the  great  filh  to  follow.  And  whence 
comes  it,  that  the  filh  live  in  the  inidfl  of  waters  fb 
loaded  wdth  fait,  that  we  can  fcarce  bear  a  drop  of 
them  in  our  mouths,  and  enjoy  there  a  perfe^  vi¬ 
gour  ond  health,  and  how  do  they  preferve  in'  the 
midfl  of  fait,  a  flefli  that  has  not^the  leaft  tafte  of  it? 
why  do  the  bcfl:,  and  fnch  as  are  inofl:  fit  for  the  ufe 
of  man,  draw  near  the  .coafts  to  offer  themfelves  in 
a  manner  to  Him  •  whilfl  a  great  ma%  oth^f^,  w 
arb  ufelefs,  affect  remote nefs  from  him  f  why  do 
thofe,  -vvhd  keep  themfelves  in  unknowm  places^ 
whild  they  miiUipty  and  acquire  dcef  tain  bulk,  tknik 
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in  ilioals  at  a  particular  time  to  invite  the  fifhernien, 
themfelves  in  a  manner  into  their  nets 
and^boats?  why  do  feveral  of  txhem,  and  of  the  beO: 
vinas^^  enter  the  mouths  of  rivers,  and  run  up  even 
to  their  fprings  to  communicate  the  advantages  of  the 
lea  to  fuch  countries  as  lie  at  a  dihance  "from  it? 

here  are  many  hundreds  of  Ihips  every  year  takinrr 
cod  at  tne  bank  of  Newfoundland^  who  generally  cam 
ry  away  above  twenty  thoufand  cod  each,  but  though 
this  vah  yearly  confumption  has  been  made  for  near 
two  hundred-years  pad:,  yet  the  fame  plenty  of  them 
Itill  continues.  V/hat  hand  but  thine,  O  Lord,  con^ 
aiids  them  to  our  coafts  for  the  fervice  of  ungrateful 
providence  is  every  where  to  be  clifcern- 
n  innumerable  Ihelis  which  are  fpread  upoii 
the  fhore,  hide  different  kinds  of  fifh  ;  that  with  a 
'cry  Imall  appearance  of  life,  are  fure  to  open  their 
ihelJs  at  certain  regular  times  to  take  in  frelh  water, 
an  retain  therein,  by  fpeedily  joining  them  together, 
the  imprudent  prey  which  falls  into  that  fiiare, 
1  hus  we  may  obferve  how  innumerable  are  the 
prooxs  of  the  wifdom  of  that  Being,  who  fpoke,  and 
rou^ht,  ten  thoufand,  thoufand^  roiling  worlds, 
from  an  immediate  Hate  of  abfolute  infenfibility. 


.  Infers* 

bff ,  Poiicy,  .Sagacity,  .Induflry^  Qare  of  their 
’  *  '  '  Toiing^ 

^  *  f 

‘  -  •  .  I  -  '  '  i 

of  the  infed  tribe  fiew  greater  marks  of 
policy  and  induHr/ than  th^’Bee,  We  Hall  firft  eh- 
dea’'  cur  to  Ihew,  that  ampW  Jl  th^/be'H  governed  ha- 
tions  in  'ti'iO  univ^rie,  'we»h‘ave  never'^yet  foudcLa  ao- 
vernment  ruled  To  equitably  as  that  of  the  Bees. 
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this  republic  or  mornarchy  there  is  no  idlenefs^  no 
avarice  or  felf-Iove,  but  all  is  common  ;  what  is  ne- 
telfary  is  granted  to  all,  a  fiiperfluity  to  none,  and 
'  t  is  for  the  public  good  that  their  fubftance  is  pre- 
ferved.  New  colonies,  which  would  be  a  burthen 
io  the  date  are  fent  abroad;  they  know  how  to 
work,  and  are  obliged  to  do  fo,  by  being  difmilTedr 
riieir  indiiftry  is  equal  to  their  policy,  for  indead  of 
:ontenting  themfelves  with  fucking  the  honey  which 
s  better  preferved  in  the  cups  of  flowers  than  any 
where  elfe,  and  feeding  upon  it  day  by  day,  they  ' 
ay  up  a  proviflon  for  the  whole  year,  and  princi¬ 
pally  for  the  winter.  The  Bee  loads  the  little  hooks 
which  adorn  its  legs  with  all  the  wax  and  gum  that 
t  can-  carry,  and  in  fucking  up  the  honey  with  the 
runk  fixed  at  the  extremity  of  its  head,  it  avoids 
he.  daubing  of  its  wdngs,  of  which  it  (lands  in  need 
o  fly  from  place  to  place,  and  carry  it  home.  If 
:are  is  not  taken  to  provide  a  hive  for  them,  they 
nake  one  in  the  hollow  of  fome  tree  or  rock  ;  their 
mft  care  is  to  form  the  comb,  which  is  compofed  of 
mall  equal  cells  that  they  may  be  the  better  joined, 
ind  leave  no  interval  or  fpace  between  ;  then  they 
>our  out  the  honey  pure  and  unmixed  into  thefe 
mail  refervoirs  ;  .  and  how  plentifully  foever  thefe 
nagayines  are  fi.lled,  they  take .  no  reft  till  the  time 
(f  labour  and  haijveft  is  over.  .  Thus  do,  the  Bees  in 
Limmer,  provide  a  fufficiency  againft  the  fey erity  of 
cinter  ;  v/hat  \voiiderful  wdfdoin  appears  in  all  the 
clions  of  thefe  little  creatures,  what  an  example  for 
qan  to  guard  againft  the  winter  of  life. 

Let  us  pafs  from  the  Bee  to  the 'Ant,  which  re- 
embles  it  in  many  refpefts,  except  that  the  Bee  en- 
iches  man,  and  the.  Ant  ftrives  all  it  can  to  impoye- 
ifii  him  by  ftealing  from  him. 

This  little  animal  is  informed,  that  the  winter  is 
:)ng,  .yind  the  ripe  corn  is  not  a  great  while  mxpofed 
1  the  field  ;  thus  the  ant  never  fleeps  during  hay^ 
eft ;  it  draws  along  with  th^  little  inftruments.iyhich  ; 
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are  fixed  to  Its  head,  grains  of  corn  which  are  thrice 
as  heavy  as  itfelf,  and  goes  backward  with  them  as 
well  as  is  poihble  :  fometimes  it  finds  a  friend  by 
the  way,  which  lends  it  afiiftance,  but  never  waits 
for  it.  The  repofitory  (where  all  is  public,  and  no 
one  thinks  of  making  a  feparate  provifion  for  itfelf,) 
is  made  up  of  feveral  chambers,  which  communi¬ 
cate  with  each  other  by  galleries,  which  are  all  dug 
fo  deep,  that  neither  the  winter  rains  or  fnows  can 
penetrate  fo  far,  as  to  prejudice  their  (lores.  The 
fubterraneous  caverns  of  citadels  are  inventions  by 
far  more  modern  and  lefs  perfect,  and  thofe  who 
have  endeavoured  to  deftroy  the  habitations  of  fuch 
ants  as  have  had  leifure  to  perfect  them,  have  fcarce 
ever  fucceeded  ;  the  branches  of  them  are  extended 
fo  far,  that  they  do  not  feel  all  the  injury  that  is  of¬ 
fered  them  at  firft. 

When  their  granaries  are  full,  and  the  winter 
comes  on,  they  begin  to  fecure  the  grain  by  biting 
off  the  two  ends  of  it,  and  thereby  hindring  it  from 
growing  :  thus  their  firfl  food  is  no  other  than  a 
care  for  futurity',  and  v/hat  they  are  determined  to 
rather  by  prudence  than  neceflity.  Hence  we  fee 
what  an  incomprehenflble  fund  of  induflry  God  has 
placed  in  this  little  animal  :  thus  has  he  given  it  a 
kind  of  prophetic  underfianding,  to  oblige  us  to  re¬ 
cur  to  him,  to  whom  alone  it  belongs  to  work  fuch 
prodigies. 

Can  we  fufiiciently  admire  the  indufiry  of  certain 
animals,  who  fpin  with  fuch  art  and  delicacy ,  that 
all  appears  to  be  the  effect  of  thought  and  a  mathe¬ 
matical  fcheme  ?  Who  has  taught  the  Spider,  an  a- 
nimal,  in  other  refpe^ls  fo  contemptible,  to  form 
fuch  fine  threads  fo  equal  and  fo  artfully  fufpended  ? 
who  has  learnt  it  to  begin  with  fixing  them  to  certain 
points,  fo  join  them  all  in  one  common  centre,  to 
draw  them  firft  in  a  right  line,  and  then  to  ftrength- 
en  them  by  circles  exadly  parallel  ?  w- ho  has  told  it 
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that  thefe  threads  ihotild  be  a  fnare  to  catch  other 
animals  that  have  wings,  and  tliat  it  could,  not  come 
at  them  but  by  this  llratagein  ?  who  has  appointed 
him  his  place  in  the  centre,  where  all  the  lines  meet, 
and  where  it  is  necelTarily  informed  by  the  lightell 
motion,  that  fome  prey  is  fallen  into  its  nets  ?  Ihaft- 
ly,  who  has  told  him  that  his  firft  care  then  Ihould 
be  to  emoarrafs  the  wings  of  that  imprudent  prey 
by  new  threads  for  fear  it  Ihould  ftil]  Jiave  left  fome' 
liberty  for  difengaging  and  defending  itfelf. 

All  the  world  is  a’witnefs  of  the  labours  of  the 
Silk-worm  :  but  have  the  moft  lldlfiil  artifis  hitherto 
been  able  to  imitate  them  >  have  they  found  out  the 
fecret  of  drawing  fo  fine  a  thread,  fo  ftrong,  i'o  e- 
veil,  fo  bright  and  uniform  ?  have  they  any  materi¬ 
als  of  greater  value  than  this  thread  for  makiug  thq 
richeft  fluffs  ?  do  they  know  how  the  worm  con¬ 
verts  the  juice  of^the  leaf  into  golden  threads  ?  can 
they  give  a  reafon  why  a  liquid  matter,  before  it  has 
taken  air,  Ihould  grow  flrong  and  lengthen  itfelf  in 
as  {oon  as  it  comes  into  it?  can  any  of 
them  explain  how  this  worm  is  taught  to  form  itfelf 
a  retreat  under  the  numberlefs  turnings  and,  windings 
of  the  filk,  which  have  flowed  from  itfelf,  and  how 
in  this  rich  grave  it  finds  a  kind  of  refurreclion, 

which  gives  it  the  wings  its  firlt  birth  had  refu- 
fed  it. 

Every  crawling  worm  becomes  a  kind  of  fly,  gnat 
or  butterfly  ;  and  firfl  every  fly  has  crawled  in  its  o- 
riginal,  and  been  a  kind  of  worm,  caterpillar  or  in¬ 
fect,  before  it  had  wings  ;  and  the  middle  ftate  be¬ 
tween  thefe  two  extremes  of  elevation  and  mean - 
nefs,  is  the  time  when  the  animal  becomes  a  cod  or 
bean,  which  is  done -a  great  number  of  ways,  but  al¬ 
ways  in  a  manner  uniform  to  every  fpecies. 

We  all  next  make  fome  obfervations  upon  a 
fmall  animal  called  the  Formicalio  :  it  is  of  an  ugly 
%ure,  and  looks  as  if  it  was  but  half  fiuifhed  ;  it  is 
>f  a  a'uel  difpofition,  for  it  lives  only  upon  the  blood 
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•  of  its  prey,  and  its  foie  occupation  is  to  lay  traps  for 
it :  its  artifice  is  bell  feen  by  having  fuch  an  animal 
ill  oiie^s  clofet ;  put  it  into  an  earthen  vefiel  full  of 
very  fine  fand,  in  which  it  prefently  hides  itfelf : 
when  it  is  there  it  forms  in  the  fand,  the  lliape  of  a 
cone  reverfed,  with  an  exaft  and  geometrical  pro¬ 
portion,  and  takes  up  its  refidence  in  the  point  of 
the  cone,  which  is  the  centre  of  it  5  but  ftili  keep¬ 
ing  itfelf  covered. 

If  an  ant  or  fly  with  its  wings  taken  olf,  is  placed 
at  the  entrance  of  the  cone,  this  little  animal,  which 
one  wmuld  not  judge  capable  of  the  lead  effort, 
throws  fand  forcibly  v/im  its  head  upon  the  prey  it 
has  got  intelligence  of,  in  order  to  flun  it  and  drag 
it  down  to  the  bottom,  where  it  lies  concealed  ;  then 
he  comes  out  from  the  place  of  his  retreat,  and  after 
he  has  quenched  his.  third:,  throws  away  the  carcafe, 
which  might  render  his  cruelty  fufpefled.  If  one 
would  have  the  pleafure  of  feeing  him  labour  a  fe- 
cond  time,  k  is  but  filling  up  the  cone  by  ftirring  the 
veffel  ;  and  it  is  furprizing  to  fee  with  what  diligence 
the  little  bead:  makes  a  new  figure  as  large  and  regu-’ 
lar  as  the  former.  How  much  reafoning  is  here  re- 
'  quired,  if  this  workmanihip  was  founded  upon  rea- 
fon  ?  can  a  mathematician  think  more  curioufly,  and 
be  bettep  acquainted  with  the  nature  of  the  cone,  of 
the  fand,  of  the  motions,  and  the,  conveyances  of 
their  Ibund  from  the  centre  to  every  part  of  the  cir¬ 
cumference  ?  it  is  certain  that  this  head  muff  reafon 
■or  fome  one  for  it :  but  the  wonder  is  not,  cither 
that  it  Ihould  reaibn,  or  a  foreign  principle  re3foii 
for  it,  but  that  this  p'inciple  Ihould  caufe  all  this  to 
Be  executed  by  organs  which  move  of  themfelves, 
and  feem  tq  aH  only  by  an  inward  principle.  Be¬ 
fore  we  leave  this  fiibjed,  we  mud  not  omit  men¬ 
tioning,  that  this  little  ugly  thing  is  transformed  into 
a  great  and  beautiful  fly  ;  and  is  no  longer  of  the: 
fame  fanguine  humour,  when  it  has  cad  off  its  fird; 
fnin,  . 
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Thofe  experienced  in  obfen^atioris  on  the  infe(d: 
part  of  the  creation,  by  the  help  of  glaffes  have  ob- 
ferved,  that  ftagnated  waters  appearing  green,  red, 
or  black,  proceeds  only  from  infeeds  of  feveral  }dnds 
and  colours,  nor  is  the  earth,  or  air  itfelf  free  from 
the  feeds  of  life  ;  but  this  may  be  better  conceived 
by  followhig  the  inftriKdions  given  by  Mr.  Bradlky  , 
who,  by  the  help  of  a  microfeope,  has  difeovered  an 
infedf,  which  by  computation  he  found  more  than  a 
thoufand  times  lefs  than  the  lead:  duft  of  fand  vifible 
to  the  naked  eye  ;  it  is  wonderful  to  difeover  the  fe- 
yeral  parts  of  a  creature  fo  minute,  how  fmall  muft 
the  organs  of  its  fenfes  be  in  proportion  to  its  body  t 
the  eyes  perhaps  a  thoufand  times  lefs,  and  other 
parts  anfwerable  to  them  :  but,  alas  !  how  trifling  an 
objetf  was  the  hifefl:  we  have  mentioned,  in  compa- 
rifon  to  thofe  difeovered  by  Mr.  Lewbhhoeck,  in 
a  quantity  of  pepper  water,  no  bigger  than  a  grain 
of  millet,  in  which'he  affirmsto  have  feen  ten  thoil- 
fand  living  creatures  ;  and  fome  of  his  friends  at  the 
faine  time,  witnefs  to  have  Seen  above  thirty  thou¬ 
sand  creatures  moving  in  that  fraall  quantity  of  wa¬ 
ter  ;  nay,  they  tell  us,  that  becauie  they  would-be: 
•\vithin  compafs,  they  only  related  half  tlie  number 
that  they  believed  they  had  feen  !  Now  from  the 
^reatnefs  of  the  numbers  mentioned,  it  is  inferred, 
that  in  a  full  drop  of  water,  there-  will  be  eight  mil¬ 
lions  two  hundred:  and  eighty  thouland  of  thefe  ani- 
malcula  :;  which,  if ‘theh' fmallnefs  . comes  to  be  com¬ 
pared,  a  grain  of  fand  broken  into  eight  miilionf- of 
parts,  would  not  exceed  the  fmallneis  of  one-  of- 
thefe  infers.,  '  .  .  ■ 

.  Mr.  Hook  tells  us  (ifter  he  had  difeovered  (bj^  thb 
afTiftance  of  good  glaffes)  vaft  numbers  o£  thofe*' an L 
malcUla  deferihed^by  Mr.  •  Lewen»oegk,  he  made’ 
ufe  of  other  lights  andlghdfes,  and  magnified  thent 
to  a  very  confiderable:  fize and'  tliat^  amongft^  thenlt 
he  [difeovered.  ni any  other’  fonts,  inuch  finallei*  tlianh’ 
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than  tliefe  he  firfi:  faw  ;  fome  of  which  "were  fo  very 
minute,  that  millions  of  millions  of  them  might  be 
con‘ained  in  one  drop  of  water. 

The  ingenious  Mr.  Ray  tells  us  of  an  infefl  which 
is  hatched  and  dies  in  one  day,  and  probably  there 
are  many  other  kinds,  which  as  yet  w’e  know  nothing 
of,  whofe  life  is  of  no  longer  duration  :  hence  \ve 
may  naturally,  reflebi,  that  as  we  find  by  the  help  of 
a  micro fcope,  that  quantity  is  only  computed  to  be 
great  or  fmall,  in  proportion  to  what  objeds  our  eyes 
are  capable  of  feeing  without  the  afliftance  of  glafles  ; 
ib  the  idea  of  time  feems  confined  to  our  underftand- 
ing  by  the  fame  rule,  and  the  life  of  that  creature 
which  lives  only  a  day,  may  be  of  the  fame  term  or 
duration  in  proportion  to  kfelf,  as  the  term  of  an 
hundred  years  is  to  mankind ;  that  is,  three  minutes 
of  fuch  an  infed’s  life  is  equal  to  a  year  with  us. 

The  term  or  duration  of  life,  in  different  crea¬ 
tures  is  comparatively  long  or  fiiort  according  to  the 
number,  quicknefs,  or  flownefs  of  ideas,  prefenting 
themfelves  fucceffively  to  the  mind  :  for  w  hen  they 
fucceed  one  another  fwiftly,  and  many  of  them  are 
crowded  into  a  narrow  compafs,  the  time,  how'ever 
ihort  it  may  be,  will  feem  long,  in  proportion  to  the 
number  of  ideas  pafling  through  it :  on  the  contrary, 
when  the  ideas  are  but  few,  and  follow  one  another 
very  ilowly,  a  long  time  will  appear  fhort,  in  pro¬ 
portion  to  their  flow  fuccefiion,  and  the  fmallnels  of 
their  number.  From  thefe  principles  it  is  manifdt, 
that  one  day  may  appear  a  thoufand  years,  and  a 
thoufand  years  but  as  one  day  ;  by  wTich  means  the 
lives  of  all  creatures  mky,  for  aught  w^e  know,  feem 
to  themfelves  nearly  of  the  fame  duration.  The 
Ephemeron  is  an  unufual  and  fpecial  inftance  of  the 
brevity  of  life  in  fome  infeds  ;  the  life  of  the  faid  lit¬ 
tle  creature  is  about  fix  hours,  in  that  n  ue  it  performs 
all  the  necelTary  offices  of  life  :  nearly  in  the  begin¬ 
ning  of  life  it  Iheds  its  coat ;  and  that  being  done, 
and  the  poor  little  aniinal  thereby  readered  light  and 


The  SCHOOL  of  WISDOM,  123 

agile,  it  fpencls  the  reft  of  its  time  in  friflcing  over 
the  waters.  The  female  ciroppeth  her  eggs  on  the 
the  waters,  and  the  male  his  fperm  on  them,  to  im¬ 
pregnate  them  ;  thefe  eggs  ate  fpread  about  by  the 
waters,  defeend  to  the  bottom  by  their  o\^’n  weight 
and  are  hatched  by  the  warmth  of  the  fun  into  little 
worms,  wTich  make  themfelves  cafes  in  the  clay,  and 
feed  on  the  fame  without  any  need  of  parental 
care. 

Innumerable  are  the  infLances  of  the  great  care  in¬ 
fers  take  of  their  young  ;  thus  all  of  them  which  do 
not  themfelves  feed  their  little  race,  fiili  take  care  to 
lay  their  eggs  in  fuch  places  as  are  mofl  convenient 
for  their  exciufion,  and  where,  when  hatched,  their 
pin^per  food  is  ready  for  them  :  fo  for  example,  we 
fee  two  forts  of  Butterflies  fadening  their  eggs  to 
cabbage  leaves,  becaufe  'they  are  fit  aliment  for  the 
Caterpillars  that  come  of  them  ;  whereas  ihould  they 
fix  them  to  the  leaves  of  a  plant  improper  for  their 
food,  fuch  Caterpillars  mufl:  need  be  loft,  they  chu- 
fmg  rather  to  die  than  tafle  of  fuch  plants  ;  for  that 
kind  of  infed  hath  a  nice  and  delicate  palate,  feme 
of  them  feeding  only  upon  a  particular  fpecies  of 
plants,  others  on  divers  forts,  but  thofe  of  the  fame 
nature  and  quality  utterly  refufmg  them  of  a  con¬ 
trary  kind '  whereas  Ihould  they  feat  ter  them  care- 
lefsly  and  indifferently  in  any  place,  the  greateft 
part  of  the  young  would  in  all  likelihood  perilh  foon 
after  their  exciufion,  for  want  of  food  ;  and  fo  their 
numbers  continually  decreafmg,  the  whole  fpecies  in 
a  few  years  would  be  in  danger  of  being  lofl: :  where¬ 
as  no  fuch  thing  we  dare  fay,  hath  happened  fincc 
the  firft  creation. 

So  we  fee,  according  to  the  ufual  courfe  of  natu’*e, 
Lambs,  Kids,  and  many  other  creatures  are  brought 
forth  in  the  fpring  of  the  year  ^  when  tender  grafs, 
and  other  nutrative  plants,  are  provided  for  their 
food.  Inftance  the  Silkworm,  whofe  eggs  arp  hatch- 
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ed  when  the  mulberry  trees  begin  to  bud  and  put 
forth  their  leaves,  whereon  thefe  precious  infetts  are 
to  feed  ;  thefe  and  many  other  proofs  might  be  pro-, 
duced  to  Ihew  the  wifdom  of  the  Deity,  and  his  par¬ 
ticular  regard  for  the  minuted:  part  of  the  creation  - 
but  as  the  fubjed;s  here  to  be  treated  on  are  nume¬ 
rous,  we  lhall  next  endeavour  to  Ihew  many  marks 
of  God’s  ftupendous  power  in  the  'wonderful  proper¬ 
ties  of  earth,  air,  light,  water,  6c.  6c. 
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CHAP.  X. 


Of  the  Terk-ACIUEous  Glob  e. 

LE  T  us  take,  a  view  of  this  principal  fabric, 
which  is  a  mod:  ftupendous  work  ;  and  every 
particular  part  thereof  doth  aggrandize  the  power  of 
the  Deity.  Let  us  ranfack  all  the  globe,  and, with 
the  greateft  accuracy,  infpe(ft  every  part  thereof, 
feareh  out  the  inmoft  fecrets  of  any  of  the  creatures 
examine  with  our  mod:  curious  gauges,  meafure  by. 
the  niceft  rules,  pry  into  them  with  our  microf- 
copes  ;  and  and  we  lhall  £nd  that  they  bear  teftiinor. 
'  ny  to  their  Inftnite  Artift,  as  they  fan  exceed  the  modi 
exqnifite  workmandhp  of.  the  ingenious  and^beftraftro- 
nomers,,  matherjiaticians  and  mechanics,  the  world, 
ever  produced.  The  works  of  art,  when  examined 
by  the  bed:  of  glades,  appear  rnde  and  bungling 
pieces  ;  bug  the  clofer  we  infpefl:  into  thofe  of  the 
Creator,  the.  more  we  admire  them.  By  the  molt 
diligent  refearches,  of  ingenious  men,  it  appears,  this, 
globe  of  earth  is  nearly  fpherieal,  which  is  allowed 
to  be  the  moft, commodious  figure  on  many  accounts; 
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as  it  is  moit  capacious,  as  its  furface  is  equi-diflant 
from  the  centre  not  only  of  the  globe,  but  at  leaft 
(nearly)  of  gravity  and  motion.  This  figure  is  the 
mod:  proper  in  regard  of  heat,  and  of  light  alfo  in 
fome  meafure  ;  for  by  this  means,  thofe  two  great 
benefits  are  uniformly  and  equally  imparted  to  the 
world  ;  they  come  harmonioufly  and  gradually  on, 
and  go  off  in  the  fame  manner,  fo  that  the  daily  and 
yearly  returns  of  light  and  darknefs,  cold  and  heat, 
moilt  and  dry,  are  regular  ;  which  they  would  not 
be,  efpeciaily  the  former,  if  the  mafs  of  earth  and 
waters  were,  as  fome  imagined  it,  a  large  plain  ;  or 
as  Others,  a  great  hill  in  the  midft  of  the  ocean  ;  or 
of  a  multangular  figure.  1  his  form  of  the  earth  is 
admirably  adapted  to  the  commodious  and  equal  di- 
ftribution  of  the  waters  in  ^the  globe  ;  for  fince  by 
the  laws  of  gravity,  the  waters  will  pblTefs  thelow- 
efi  place  ;  therefore,  if  this  mafs  of  earth  was  cubic, 
■prifmatic,  or  any  angular  figure  it  would  follow,  that 
a  large  part  would  be  drowned  ;  and  another  be  too 
•dry  :  but  being*  thus  orbicular,  the  Waters  afe  hcfh 
had  there  as  the  Divine  Providence  faw  moft  fit. 
For  a  more  copious  account  of  the  watery  element 
fee  the  fubjeft  on  Water. 

The  Orbieular  figure  of  our  gl6be  is  far  the  mbft 
beneficial  to  the  winds  and  motions  of  the  atmbf- 
phere  :  it  is  not  to  be  doubted,  if  the  earth  was  of 
any  other  form,  the  current  of  air  would  be  much 
retarded,  if  not  wholly  flopped.  We  find  by  expe¬ 
rience,  what  influence  large  and  high  mountains, 
bays,  capes,  and  headlands  have  upon  the  winds  ; 
how  they  flop  fome,  retard  many,  and  divert  and 
change  near  the  -fliores,  eveti  the  general  and  cbn- 
flant  winds  that  blow  round  the  globe  in  the  torrid 
zone  :  therefore  fince  this  is  the  effed  of  fuch  little 
excrefcences,  which  have  but  little  proportion  tb 
the  whole  mafs,  what  would  be  the  confequenees  of 
much  greater  angles,  that  would  equal  a  quarter, 
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tenth,  or  but  a  hundred  part  of  the  globe’s  radius  ? 
certainly  theie  inuft  be  fuch  a  barricade,  as  would 
greatly  annoy,  or  rather  abfolutely  flop,  the  cur¬ 
rents  of  the  atmofphere,  and  thereby  deprive  the 
world  of  thofe  falutiferous  gales  that  keep  it  fweet 
and  clean.  For  the  fize  of  this  globe  we  refer  the 
reader  to  our  remarks  on  Aftronomy. 

How  amazing  it  is  that  that  this  earth  reds  upon 
nothing,  but  is  pendent,  and  hangs  in  the  air  with¬ 
out  any  vifible  caufe  to  uphold  it  from  above  or  fup- 
port  from  beneath  ;  and  that  it  ihould  fly  through 
the  regions  of  air  with  fuch  velocity,  and  yet  pre- 
ferve  a  due  and  proper  dilfance  from  that  great 
fountain  of  light  and  heat  tlie  fun  !  - 

What  a  prodigious  number,  and  how  great  a  va¬ 
riety  of  beafts,  birds,  infeds,  reptiles,  fiihes,  vege¬ 
tables,  minerals,  metals,  and  foflils,  does  the  earth 
produce  ;  that  there  is  nothing  wanting,  either  for 
food,  phyfic,  cloathing,  or  building  !  the  munificence 
of  the  Creator  is  fo  great,  that  there  is  amply  fufn- 
cient  to  fupply  the  \vants,  yea  almofl:  all  the  extra¬ 
vagancies  of  all  the  creatures  upon  this  terraqueous 
globe. 

The  various  foils,  moulds  and  flrata  or  beds  of 
earth,  ■  manifefl:  in  a  particular  manner,  the  power, 
wifdom,  and  goodnefs  of  God,  in  making  fuch  afto- 
niihing  provifion  for  the  good  of  the  creation  :  for 
as  many  trees,  plants,  and  grains  dwindle  and  die  in 
a  difagreeable  foil,  yet  thrive  and  flonriih  in  others; 
for  inflance  diil’erent  plants  delight  in  the  following 
foils,  warm,  cold,  lax  and  Tandy,  heavy^  or  claysy, 
mixture  of  both,  wet  and  dry  places  ;  flill  we  find 
provifion  enough  for  all  thefe  purpofes  :  every  coun¬ 
try  abounding  with  its  proper  trees  and  plants,  eve¬ 
ry  vegetable  flourhiiing  and  gay,  iomewhere  or  other 
about  the  globe.  To  this  convenience  we  may  add 
the  great' ufe  and  benefit  the  various  foils  are  to  dif¬ 
ferent  animals,  who  make  in  the  earth  their  places 
of  repofe,  retreat  in  winter,  fecurity  from  any  ene- 
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mies,  and  nefts  for  their  young  :  fome  delight  in  a 
lax,  pervious  mould,  admitcing  them  an  eafy  palTage  % 
others  delight  in  a  firmer  and  more  folid  earth, 
that  will  better  fecure  them  againfl:  injuries  from 
without. 

The  various  flrata  or  beds,  although  but  little  dif¬ 
ferent  from  the  foil  or  moulds,  yet  will  deferve  a  di- 
flinft  confideration  :  we  mean  thofe  layers  of  mine¬ 
rals,  metals,  earth  and  ftone,  lying  under  that  upper 
ftratum  or  tegument  of  the  earth  laft  fpoken  of,  all 
of  prodigious  ufe  to  mankind  ;  for  building,  orna- 
ment,  furniihing  ns  with  machines  ;  tools,  vefTels, 
and  a  maltitude  of  other  iifes  ;  particularly  in  phy- 
fic,  exchange,  commerce,  in  manuring  and  fertilizing 
our  lands,  in  dying,  colouring,  and  a  thoufand  other 
things,  too  many  to  be  here  inferted  :  but  there  is 
one  grand  ufe  of  tbefe  ftrata,  or  beds;,  that  cannot 
cauly  be  omitted,  that  i»,  thofe  fub terraneous  ftrats 
of  fand,  gravel,  and  laxer  earth  that  admit  of,  and 
facilitate  the  pafTage  of  the  fweet  waters,  may  pro¬ 
bably  be  the  colanders  whereby  they  are  fweetned, 
and  then  at  the  fame  time  alfo  be  conveyed  to  ail 
parts  of  the  habitable  world,  not  only  through  the 
temperate  and  torrid  zones,  but  even  the  farthefl:  re¬ 
gions  of  the  frozen  polesv  That  thefe  ftrata  are  the 
piincipal  paflages  of  the  fweet  fountain  of  waters,  is 
not  to  be  doubted,  conlidering  that  in  them  the  wa¬ 
ters  are  w^ell  known  to  pafs,  and  where  the  fprings 
are  found  ;;  we  mean  the  principal  paflages,  becaufe 
there  are  other  fubterraneous  channels,  through 
wdiich  many  times  the  waters  make  their  way.  As 
fubterraneous  caverns  and  volcanos  are  by  fome  ob- 
jefted  againft,  as  being  pernicious  to  community,  and 
looked  upon  as  a  fault  in  the  ftrucfture  of  the  globe,, 
we  flialt  briefly  take  notice  that  they  have  their  ufeSy 
being  as  fpiracles  or  tunnels  to  the  countries  where 
tiiey  are  ;  to  vent  the  fires  and  vapours  that  would; 
make  difinal  havock,  and  oftentimes  adually  do  fo,, 
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by  dreadfu]  rucciiffions  and  convulfions  of  the  earth: 
nay,  if  the  hypothefis  of  a  central  fire  and  waters  be 
true,  tbefe  outlets  feem  to  be  of  the  greateft  ufe  to 
the  peace  and  quiet  of  the  terraqueous  globe,  hi 
venting  the  fubterraneous  heat  and  vapdurs  ;  which, 
if  pent  up,  would  make  dreadful  and  dangerous 
commotions  of  the  earth  and  waters.  It  may  be  ac¬ 
counted  as  a  fpecial  favour  of  Divine  Providence, 
that  there  are  fcarcely  any  countries,  that  -are  much 
annoyed  with  earthquakes,  that  have  not  one  of 
thefe  fiery  vents  :  and  they  are  conftantly  all  in 
flames  when  ever  any  earthquake  happens,  they  dif- 
gorging  that  fire  which  whilfl:  underneath,  was  thef 
caule  of  the  difafter.  Were  it  not  for  thefe  diver¬ 
ticula,  whereby  it  thus  gained  an  exit,  it  would  rage 
in  the  bowels  of  the  earth  much  more  furioufly,  and 
make  greater  havock  than  it  now  doth  ;  fo  that, 
tliough  thofe  countries,  where  there  are  fuch  volca¬ 
nos,  are  -ufually  more  or  lefs  troubled  with  earth¬ 
quakes  ;  yet,  w^as  they  wanting,  fuch  parts  would' 
be  much  more  annoyed  with  them  than  at  prefent ;  in 
all  probability  to  that  degree,  as  to  render  the  earth 
for  a  vaft  fpace  round,  perfeftiy  uninhabitable.  So' 
beneficial  are  volcanos  to  the  territories  where  they 
are,  that  there  doth  not  want  inftances  of  fome 
which  have  been  refeued,  atl^  wholly  delivered  front 
earthquakes  by  the  breaking  forth  of  a  new  e-. 
ruption  ;  this  continually  difcharging  that  matter, 
Vvdiich  till  then  had  been  imprifoned  in  the  bowels  of 
the  earth,  was  the  oecafion  of  very  great  and  fre* 
quent  calamities:  ... 


The  laft  thingiAve  Tiall  take  notice  of  relating  to’ 
the.  earth,  is  the  noble,  ufcful,  and  neceffary  appen-.’ 
dages  of  the  globe  both ’mountains  and  valleys.  As 
to  the  bufinefs  of  ornament, '  beauty,  and  pleafuro, 
we  may  appeal  to  all  men’s  Tenfes,  whether  the" 
gratefiil  variety  of  hills  and  dales,  be  not  mbre  plea-'’ 
ling  than -  the  largeft  bbutinuerl  plains  •  •  let'  thofe  "tvhd^ 
make  .jt  -  ti>qily  hulihigfs  -  ^  VifitP  the  '  ktb'  diVe’ft^ 
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their  ilglit  with  the  various  profpe^ts  of  the  earth  ; ' 
let  theie,  I  fay,  judge  whether  the  far  diftant  parts 
thereof  would  be  worth  vifiting  if  it  was  every  wherd 
of  an  even  level,  a  globoiis  furface,  or  one’ large 
plain  of  a  tlioufand  miles  ;  and  not  rather  as  it  now 
is  ;  whether  it  be  not  more  pleaiing  to  the  eye,  to 
view  trott^  the  tops  of  the  mountains  the  fubjacent 
vales  and  ilreams,  the  far  diflrmt  hills  ;  and  agaiii 
from  the  vales  to  behold  the  furronnding  mountains  ? 
The  elegant  flrains  and  lofty  flights,  both  of  the  an¬ 
cient  and  modern  poets  on  the  occaflon,  are  teftimO- 
nies  of  the  fenfe  of  mankind  on  this  configuration  of 
the  earth  :  but  be  the  cafe  as  it  will  as  to  beauty, 
which  is  the  leafl:  valuable  confideration,  w^e  lhall 
And  as  to  convenience,  this  form  is  far  the  mofl: 
commodious  on  feveral  accounts. 

Tirft,  As  it  is  the  mofl;  falubrious  and  of  the  great- 
eft  ufe  to  the  pre'fervation  or  reftoration  of  the  health 
of  man.  Some  conftitutions  are  indeed  of  fo  happy 
a  ftrength,  and  fo  confirmed  a  health,  as  to  be  in¬ 
different  to  almoft  any  place  or.  temperature 'of  the 
air  :  but  others  are  fo  weakly  and  feeble,  as  hot  to 
be  able  to  bear  one  ;  but  can  live  comfortably  in  ano¬ 
ther  place.  As  the  finer  and  more  fubtle  air  of  the 
hills  do  beft  agree  with  thofe  who  are  languilhing 
and  dying  in  the  feculent  and  groffer  air  of  great 
towns,  or  even  of  the  wmrmer  and  more  vapour ous 
air,  which  the  valleys  contain  •  fo  on  the  contrary, 
others  languifli  on  the  hills  and  grow  lufty  andftrohg 
in  the  warmer  air  of  the  valleys. 

Secondly,  To  this  falutary  conformation  of  the 
earth,  we  may  add  another  great  convenience  of  the 
hills,  and  that  is  in  affording  commodious  places  for 
habitation  ;  ferving.as  fifteens  to  keep  off  the  cold, 
nipping  blafls  of  the  northerly  and  eafterly  winds  ; 
alfo  reflefting  the  be'nign,  cherifhing  fun  beams,  lb 
fendering  oitr  habitations  more  comfortable  in  win¬ 
ter  ;  and  promoting  the  growth  of  herbs  arid  fruits 
iri  fummer.  O  5 
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Thirdly,  Another  benefit  of  the  hills  is,  that  they^ 
ferve  for  the  production  of  a  great  variety  of  differ¬ 
ent  fpecies  of  vegetables,  becaufe  of  the  great  diver- 
fity  of  foils  that  are  found  there,  every  vertex  or 
eminence  almofl:  affording  new  kinds.  T^ow  thefe 
plants  ferve  partly  for  the  food  and  fuftenance  of 
fuch  animals  as  frequent  the  mountains,  partly  for 
medicinal  ufes  ;  the  chief,  phyfic,  herbs,  and  roots, 
the  beft  in  their  kinds  growing  there  ;  it  being  re¬ 
markable,  that  the  greateft  and  moft  luxurious  fpe¬ 
cies  in  mofl  genera  of  plants  are  natives  thereof. 

Fourthly,  Ihe  mountains  ferve  for  the  harbour,, 
entertainment,  and  maintenance  of  various  animals,, 
birds,  beaffs,  and  infeCls  that  breed,  feed,  and  fre¬ 
quent  there.  The  higheft  tops  and  pikes  of  the 
are  not  deftitute  of  their  inhabitants,  the  Ibex  or 
Stein  Buck  among  quadrupeds,  the  Lagopus  among 
birds,  the  Papilios  and  ftore  of  other  infeCts  :  nay 
the  higheft  ridges  of  them  ferve  for  the  maintenance 

of  cattle  for  the  fervice  of  the  inhabitants  of  the 
valleys. 

Fifthly,  Thofe  long  ridges  and  chains  of  lofty 
mountains,  which  run  through  whole  continents  eaft 
and  weft,  ferve  to  ftop  the  evagation  of  the  vapours 
to  the  north  and  fouth  in  hot  countries,  comlenftng 
them  like  alembic  heads  into  water,  and  fo  by  a  kind 
.of  external  diftillation  giving  the  original  to  iprings 
and  rivers  ;  likewife  by  ainaffing,  cooling,  and  con^ 
ftipating,  turn  them  into  rain,  by  thofe  means  ren¬ 
dering  the  fervid  regions  of  the  torrid  zone  habitable. 

he  hills  ferve  for  the  generation  of  minerals  and 
metals,  and  in  them  principally  are  the  moft  ufe- 
ful  foiTils  found  ;  or  if  not  fo,,  yet  at  leaft  all  thefe 
fubterraneous  treafures  are  more  eafily  come  at 
than  in  the  vales. 


Sixthly,  Ihat  it  is  ‘■o  the  hills  that  the  fountains 
owe  theu*  rife,  and  the  rivers  a  conveyance,  is  be¬ 
yond  diipute  ;  but  be  the  modes,  or  the  method  Na¬ 
ture  taries  in  Uiio  g^cat  work  as  it  will,  it  is  fufiicient 
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to  our  purpofe,  tliat  the  hills  are  a  grand  agent  in 
this  fo'  noble  and  neceffary  performaiiGe  :  and  confe 
quently  that  thofe  vaft  malTes  and  lofty  piles,  are  not 
(as  charged  by  fome)  rude  and  ufelefs  exerefce-nces 
of  our  ill  formed  globe;  but  the  admirable  tools  ot. 
nature,  contrived  and  ordered  by  the  infinite  •Crea*. 
tor,  to  one  of  its  moft  ufeful  ■'A'orks,  and  to  difpenfe 
this  great  blefling  to  all  parts  of  the  earth  ;  without 
which  neither  animals  could  live,  nor  vegetables 
fcarcely  grow,  perhaps  minerals,  metals,  or  folhls, 
not  receive  any  increafe.  For  was  the  furface  of 
the  earth  even  and  level,  and  the  middle  parts  of 
iflands  and  continents  not  mountainotis  and  high,  as 
now  they  are,  it  is  moll  certain  there  could  be  no 
defcent  for  the  rivers,  no  conveyance  for  the  waters  ; 
but  infield  of  gliding  along  thole  gentle  declivities' 
which-  the  higher  lands  now  alford  them  quietly  down 
to  the  fea,  they  would  llagnate,  and  perhaps  drowir 
large  trabls  of  land. 

Thus  having  vindicated  the  prefent  form  and  fa¬ 
bric  of  die  earthy,  as  diftributed  into  mountains  and 
valleys,,  and  tlierebyjliewn  the  ufefuUiefs  the  e of,, 
(which  fome  have  found  fault  v/ith,)  we  hope 
we  have  made  it  in  fome  meafure  evident  that 
God  was  no  idle  fpeblator,  nor  unconcerned  in  the 
orderings  of  this  terraqueous  globe,  (as  fome  v/icked 
men  have  inferred)  but  that  there  is  a  great  difplay 
of  the  wildoni,  power,  and  goodnefs  of  the  Eter¬ 
nal,  in  the  formation  of  this  grand  beautiful  globe  of 
earth  ;  fo  excellently  contrived  for  every  purpofe  of 
the  creation,  but  particularly  for  the  profit,  pfea?. 
fu'  e,.  and  happinefs  of  man.  1  here  is  fuch  harmo-- 
ny  throughout  the  creation,  that  if  we  will  but  puru 
fue  the  ways  of  piety  and  virtue,  which  God.  has 
appointed  ;  if  we  will  form  our  lives  according  to> 
the  Creator’s  laws,  we  may  efcape  many  evils,  in 
this  our  frail  ftate,  and  by  the,  interpofition  of  out- 
Mediator,  be  prepared  for  a  happy  exit  to  the 
ful  regions  of  tternity. 
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Gravity. 

The  lafl  thing  we  fhail  take  notice  of  that  is  fub- 
fervient  to  our  globe^  is  gravity,  or  that  tendency 
which  all  bodies  have  to  the  centre  of  the  earth  : 
that  there  is  fuch  a  thing,  is  raanifeft  from  its  effects 
here  upon  earth  ;  and  that  the  heavenly  bodies  at¬ 
tract  or  gravitate  to  one  another,  when  placed  at 
due  diibances,  is  made  highly  probable  by  Sir  Isaac 
Newton.  This  attraftive  or  gravitating  power  we 
take  to  be  congenial  to  matter,  and  imprinted  on  all 
the  matter  of  the  univerfe,  by  the  Creator.^s  fiat  at 
the  creation. 

This  attraction  or  gravity,  as  its  force  is  in  a  cer¬ 
tain  proportion,  fo  makes  the  defcent  of  bodies  to 
be  at  a  certain  rate ;  and  was  it  not  for  the  refiftance 
of  the  medium,  all  bodies  would  defcend  to  the 
earth  with  the  fame  velocity  ;  the  lightefi:  down  as 
fwift  as  the  heaviefi:  mineral  ;  as  is  manifefi:  in  the 
air-pump,  in  which  the  lighted:  feather,  dufi:  or  a 
piece  of  lead,  drop  down  in  the  fame  time,  from  the 
top  to  the  bottom  of  a  tall  exhaulled 'receiver.  As 
a  proof  of  what  abfolute  ufe  this  contrivance  of  gra¬ 
vity  is  for  keeping  the  feveral  globes  of  the  univerfe 
from  fiiattering  to  pieces  (as  they  evidently  mud:  da 
in  a  little  time,  by  their  fwift  motion  round  their 
own  axis,  if  it  was  not  that  all  bodies  gravitate  to 
their  centre)  mod:  fluids  preferve  a  fpherical  figure, 
quickfilvef  manifedly  doth,  efpecially  in  fmall  (drops 
or  quantities  ;  in  which  cafe  their  own  felf-attra6i:ing 
■power,  is  equal  to,  or  exceeds  that  of  the  earth  ;  fo 
doth  lead,  and  other  metals,  when  properly  run  in¬ 
to  water  that  is  of  a  due  temper,  as  may  be  feen  in 
the  making  of  fiiot  :  fo  doth  water,  oil,  aud  other 
liquids  run  into  a  fpherical  form  when  hung  on  a 
fmall  furfa  ce^  as  at  die  poini  of  a  pin  ;  or  into  a 
hemifpli'errcal 'figure,  ‘  on'  a  broader  >  furface  ;  their 
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felf-attraclipn  caufing  the.  former,  as  that  of  the 
earth,  .and  the  fu.rface  on  which  they  lie,  doth  the 
latter.  Laftly,  to  come  to  the  'more  evident  beiieht 
we  receive  from  gravity,  pleafe  to  obferve,  that  all 
bodies,  have  a  natural  tendency  to  the  centre  of  our 
globe  ;  for  whatfoever  the  decays  are  among  earthly 
things,  however  their  forms  are  changed,  yet  their 
matter  remaineth  entire,  and  returnetli  agaii.  to  its 
grand  parent  the  earth  ;  fo  by  this  power  ail  its 
parts  are  kept  in  their  proper  place  and  order  :  all 
material  things  do  naturally,  gravitate  thereto,  and 
unite  themfelves  and  fo  preferve  its  bulk  entire  ;  the 
fleeting  waters,  the  moft  unruly  of  all  its  parts,  do 
by  this  means  keep  their  conflant  equipoife  in  the 
globe  :  fo  that  by  virtue  of  this  excellent  contri'  ance 
of  the  Cre  ator,  the  obfervation  of  the  Pfalmift  is  per¬ 
petually  fulfilled,  (PsAL,  Ixxxix.  v.  p.)  dhcu  rulefl 
the  raging  of  the  fea  ;  when  the  weaves  thereof  arife^ 
Tliou  ftiliefi:  thenii 


general  View  of  the  Vegetable  Creation^ 

Was  a  man  introduced  into  the  world  at  once 
with  all  the  powers  and  faculties  of  his  foul  in  full 
vigour  and  perfection,  how  would  he  be  afloniflied  in 
fui  veying  the  magnificent  fcene  of  things  before  him  1 
the  earth,  the  air,  the  fea,  the  azure  vault  of  hea¬ 
ven,  the  almofi:  infinite  variety  of  plants  and,  ani¬ 
mals,  the  glorious  regent  of  the  day  bountifully  dif- 
penling  the  light  and  heat  to  all  around,  the  filver 
queen  of  night,  and  all  the  hofl  of  heaven  paffing 
nigiitly  in  review*  before  him!  but  how  would  his 
admiration  rife,  if  he.  fiioukl  further  be  made  ac- 
■  ,ouali>te.d  with  the  difcoypries  of  the  teiefcope,  mi- 
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crofcope,  and  prifm  ;  but  as  the  microfcope  alone  is 
elTential  to  the  fubjeft  to  queHion,  pfcafe  to  obferve^ 
that  by  the  aihftanee  of  a  good  oile,  v/e  may  difco- 
ver  the  greatefi:  beauties  in  ■  the  finalleft  feeds,  but 
p;  icularly  the  acorn,  whi  'h  difplays  a  foreft  in. 
miiiiatuire  ;  view  but  the  meaneft  flower  of  the  field,, 
and  compare  therewith  fiiks  of  the  moft  exquilite 
workmanlhip  !  how  coarfe  are  the  latter  in  coinparh 
fon  !  how  grofs  is  die  wnrkmanfliip  !  what  a  multi* 
tude  of  herbs,  trees,  fruits  and  flowers,  does  the 
earth  bring  forth  !  how  delightfully  various  in  their 
kinds  !  fo  that  we  are  never  fatiated  with  feeing  or 
tafting  them  ;  how  exquifitively  delicious  are  fome  ! 
how  lovelily  beautiful  are  others  !  how  infinitely  ufc- 
ful  all  !  how  amazing  it  IS,  that  the  fame  earth  fliouid 
produce  fo  many  kinds,  quite  different  from  each  o- 
ther  both  in  lhape,  colour,  and  properties!  Ob- 
ferve  how  finely  variegated  is  the  tulip  !  what  a  fine 
yellowy  and  what  a  moil:  deli  'ate  fmell  has  the  cow- 
flip  I  what  painter  can  equal  the  bliilhing  rofe  ?  what 
perfumer  equal  it  in  fmell  ?  it  no  fooner  opens,  but 
it  has  all  its.  freihnefs  and  luflre  ;  has  art  invented 
fuch  lively,  and  at  the  fame  time  fuch  dehcate  hues  ? 
If  we  were  to  examine  the  wifdom  of  God  in  the  com- 
pofition  of  a  flower,  one  could  but  imagine  it  was 
to  laft  forever  ;  but  before  the  evening  it  fhall  fade, 
the  next  day  withered  by  the  fun  and  perilhed. 

Next  let  us  conlider  the  general  colour  wherewith 
it  has  pleafed  God  to  beautify  every  plant :  if  the 
fields  had  been  clothed"  in  white  or  red,  who  could 
have  borne  the  fplendour  or  rigour  of  their  drefs  ? 
if  he  had  blackened  them  with  darker  colours,  w'ho 
could  have  been  delighted  with  fo  fad  and  mournful 
a  fpedacle!  an  agreeable  verdure  holds  the  mean  be¬ 
tween  the  tw^o  extreamr,  and  bears  fuch  relation  to 
the  ftrudure  of  the  eye,  that  it  refreihes  inftead  of 
tiring  it,  and  fupports  and  nourilhes  it,  inftead  of 
exhaufting  its  force  ;  but  what  at  firft  we  fliouTd 
judge  to  be  one  colour,  is  an  aftonifhing  variety  of 
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ihades  j  it  is  every  where  green,  but  no  where  the 
fame  :  no  plant  as*  coloured  like  another  ;  and  this 
furprizing  variety,  which  no  art  can  equal,  is  further 
diverhfied  in  every  plant,  which  in  its  firft  il  ooiing 
forth,  in  its  growth  and  maturity,  puts  on  a  different 
verdure  :  the  fame  may  be  faid  of  the  figure,  fmell, 
tafle,  and  ufes  of  plants,  both  for  nourilhment  and 
medicine.  We  ihall  make  here  but  one  more  reflec¬ 
tion  on  this  head  of  the  fubjed  :  if  God  had  not  t'i. 
ven  us  hay,  whrh  when  dried  would  keep  for  a  long 
feafon,  the  power  of  feeding  cattle  in  the  winter 
would  have  been  impoflible  ;  thefe  very  dry  herbs 
fuffice  like  wife  to  make  other  animals  give  milk,  and 
particularly  the  cow  twice  a  day,  which  may  fupply 
the  place  of  all  other  food  to  a  whole  family. 

Hitherto  we  have  confidered  the  earth  as  a  field  or 
garden  of  herbs  ;  let  us  now  confider  k  as  a  rich  or^ 
chard  abounding  with  all  kind«  of  fruit,  which  fucceed 
one  another  according  to  the  feafona:  let  us  confider 
one  of  thefe  trees  extending  its  branches,  and  bowi 
ing  down  under  the  weight  of  excellent  fruit,  whofe 
colour  and  fmell  invite  the  take,  and«  in  furprizino* 
plenty.  Such-  invitations  as  thefe  we  feem  to  hear 
from  every  quarter,  and  as  we  advance,  we  kill  dif- 
cover  new  fubjed  of  praife  and  admiration  ;  here 
the  fruit  lies  concealed  within  ;  and  there  the  kernef 
is  covered  with  a  delicate  pulp,  all  fhining  without 
in  the  moft  lively  colours  :  this  fruit  arifes  from  a 
flower,  as  almoif  alf  fruits  do  ;  but  that  others  which 
is  fo  delicious  is  preceded  by  no  flower,  but  fprings 
out  of  the  very  rind  of  the  fig  tree  :  this  one  bepins 
the  fummer,  and  that  other  ends  it;  if  one  is  not 
fpeedily  gathered,  it  falls  and  withers ;  and  if  time 
is  not  allowed  to  another,  it  will  never  come  to  ma¬ 
turity.  It  is  obferved,  that  weak  trees,  or  thofe  of 
a  moderate  height,  bear  the  moft  exquifite  fruits 
the  higher  they  rife,  the  poorer  they  appear,  and 
they  are  lefs  agreeable  in  flavour  ;  from  whence  we 
may  learn  an  ufeful  leflbn  ;  and  the  feeble  item  of 
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the  vine  tell-s  ns  in  its  language,  that  the  mod  won¬ 
derful  fruits  are  often  the  humbled.  The  .other 
trees  which  bear  only  leaves,  or  fruits  that  are  bit-, 
ter  and  very  final],  are  notwitbdanding  very  ufeful  ; 
and  Providence  has  made  up  the  defect  in  fuch  a 
manner,  that  upon  foine  occafions  the  barren  are  to 
be  preferred  to  the  more  fruitful,  which  are  hard¬ 
ly  of  any  ufe,  either  for  building  or  navigation, 
or  other  indifpenfible  wants  :  for  inftance  behold  the 
trees  of  the  fored,  how  diderent  their  green,  how 
valuable  the  timber  ;  how  lofty  and  majedic  is  the 
cedar,  how  noble  anci  ufeful  the  oak,  whofe  dub- 
born  nature  defies  dern  winter’s  furious  blads.. 
Ladly,  among  the  treos,  we  obfer^’e  fome  which  al¬ 
ways  preferve  their  verdure,  and  in  them  we  may 
didern  a  figure  of  immortality,  as  the  others  which 
are  dripped  in  the  winter  to  be  cloathed  again  in  the 
fpring,  feem  to  remind  us  of  the  mortality  of  our  bo*- 
dies,  and  prefents  to  us  an  image  of  the  refurrec- 
tion. 
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'  The  Prcpertles  o/'  A  i  r  , 

T  ^  T  HEN  we  have  confidered  how  neceflary  air  rs 
V  V  to  our  exidence,  and  the  many  great  advan¬ 
tages  the  creation  in  -general  receive  from  the  faid 
element,  we  hope  fuch  confiderations  will  vindicate 
how  neceffary  an  explanation  of  its  wonderful  pro¬ 
perties  may  be  to  many,  who  have  not  as  yet  once 
refieTed  oh  the  benefit  and  indirpenfible  necefiity 

there  was  for  air  at  the  creation  of  this  globe  ;  it  is 
this,  however  common,  and  Kttk:  notke  takeii  of. 
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that  maintains  the  life,  the  health,  the  comfort,  the 
pleafure  and  bufmefs  of  the  whole  earth  :  it  is  this 
the  whole  animal  world  breatheth  and  liveth  by  : 
not  the  animals  inhabiting  the  earth  and  air,  but 
thofe  of  the  waters  too  ;  and  not  only  animals,  but 
even  trees  and  plants,  and  the  whole  vegetable  race, 
all  owe  their  life  to  this  nfeful  element ;  without  it  ' 
moih  animals  can  fcarce  live  half  a  minute,  and  others 
that  are  moft  accuftomed  to  the  w^ant  of  it,  cannot 
live  without  it  many  days.  That  this  is  fabf,  is  pro¬ 
ved  to  ocular  demonfiration,  by  a  machine  called  an 
air-pump,  W'hich  having  a  hell  glafs  (called  a  recei- 
vei')  placed  over  the  top  of  it,  by  the  working  of  the 
-pump,  near  all  the  air  is  drawn  or  taken  avtay  from 
that  part  which  isumder  the  glafs. 

The  ingenious  Mr.  Derham,  by  repeated  experi¬ 
ments  which  ho  made  with  the  air-pump,  found  that 
animals  whofe  hearts  haxo  twm  ventricles,  and  no 
foramen  ovale,  as  birds,  dogs,  cats,  rats,  mice,  &c. 
die  in  lefs  than  half  a  minute,  counting  from  the/  ve- 
fy  firfl;  exfubfioii)  efpecially  in  a  fmall  receiver.  A 
mole  (%vhich  he  rLifpe61;ed  might  have  borne  more 
than  other  quadrupeds)  died  m  one  minute,  without 
recovery,  in  a  large  receiver,  and  doubtlefs  would 
hardly  have  furvived  half  a  minute  in  a  fmali  recei-r 
ver.  A  bat  (although  wmunded)  fuflained  the  pump 
two  minutes,  and  revived  upon  the  re-admiilion  of 
the  air  ;  after  that  he  reinained  four  minutes  and 
a  half,  and  revived  :  laffly,  after  he  had  been  five 
minutes,  he  continued  gafping  for  a  time,  and  after 
twenty  minutes  the  air  was  re-admitted,  but  the  bat 
never  revived.  As  for  infeas,  wafps,  bees,  hornetS;^ 
grafhoppers,  and  lady-cows,  feemed  dead  in  appear^ 
ance  in  two  minutes,  but  revived  in  the  open  air  in 
two  or  three  hours  time,  notwiihilanding  they  had  ' 
Teen,  in  tw'enty-four  liours,'  l-he  ear- wig,'  the 

great  ftaphyiinus,  thq. great  loiiiy  beetle-,^  and  fomq.'J 
Other  infebfs,  would  feem  miconcenied'it  the  vaccuV' 

■'U  I  i  .  ’  .  y’\  '  *' 
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uni  a  good  wbile^  and  lie  as  dead,  but  revive  in  the 
air,  although  Tome  had  lain  fixteen  hours  in  the  ex- 
haufled  receiver. 

Snails  bear  the  air-pump  prodigioufly,  efpecially 
thofe  in  Ihells  ;  two  of  which  la}-'  above  twenty-four 
ho  urs,  and  feemed  not  much  afFedted  :  the  fame 
fnaiis  he  left  in  twenty-eight  houirs  more  after  a  fe- 
cond  exhauifion,  and  found  one  of  them  quite  deady 
but  the  other  revived.  Frogs  and  toads  bear  the 
pump  long,  elpecially  the  former:  a  Targe  toad,, 
found  in  a  houfe,  died  irrecoverably  in  lefs  than  fix 
hours  :  another  toad  and  frog  Avere  put  in  together, 
and  the  toad  was  feemingly  dead  in  two  hours,  ^  but 
the  frog  remained  juft  alive  ;  after  they  had  remain¬ 
ed  there  eleven  hours,  and  feemingly  dead,  the  frog 
recovered  in  the  open  air,  only  weak  ;  but  the  toad 
was  quite  dead  ;  the  fame  frog  being  put  in  again 
for  twenty-feven  hours,  was  then  quite  dead. 

Xhe  animalcules  in  pepper-water  remained  in 
cuo  twenty-four  hours  :  and  after  they  had  been  ex^ 
pofed  a  day  or  tv’o  in  open  aii,  he  found  fome  dead, 
fome  alive. 

That  the  air  is  the  principal  caufe  of  the  vegeta¬ 
tion  of  plants,  is  likewife  proved  by  the  fame  en¬ 
gine.  Some  lettuce  feed  being  fowii  upon  fome  earth 
in  the  ^  open  air,  and  fome  of  the  fame  feed  at  the 
fame  time  upon  other  earth,  in  tlie  glafs  recei^  er  of 
the  pneumatic  engine,  afterwards  exhaiifted  of  the 
air  :  the  feed  expofed  to  the  air  was  gro\vn  up  an 
inch  and  a  half  high  in  eight  days  •  but  tliat  in  the 
exhaufted  receiver  not  at  all  ;  and  air  being  again 
^admitted  into  the  fame  emptied  receiver,  to  fee  whe¬ 
ther  any  of  the  feed  w'ould  then  come  up,  it  v  as 
found  that  in  the'  fpace  of  one  week  it  was  grown  up 
to  the  height  of  two  or  three  inches. 

Thus  abhalutely  neceffary  is  the  air  for  the  fufte- 
Tiauce  of  all  things  ;  but  it  was  not  only  neceffary 
that  air  Ihould  be,  but  that  it  Ihould  be  juft  of  a 
prefer  coiiflftence  ^  for  had  the  air  been  either  much 
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thicker  or  thinner  than  it  is,  it  would  have  been  as 
fatal  to  the  whole  living  world,  as  the  entire  want 
of  it  :  for  if  thicker  wc  could  not  have  lived  is  evi¬ 
dent  from  experience  ;  for  if  w'e  are  confined  in  a 
clofe  place,  the  air  being  rendered  tliicker  therein 
by  the  exhalations  of  our  bodies,  it  fcon  becomes 
unfit  for  ufe,  we  pant  and  grow  faint,  and  if  not  re¬ 
lieved,  ihould  at  laft  die,  as  has  been  proved  by  ex¬ 
periments  on  many  animals. 

Mr.  DerhAxM  clofe  Ihnt  up  a  fparrow,  fo  that  no 
frelh  air  could  get  in,  in  lefs  than  an  hoar  the  bird 
begun  to  pant,  and  be  concerned  ;  in  half  an  hour 
more  to  be  Tick,  vomit,  and  more  out  of  breath,  and 
in  two  hours  from  his  firfl  confinement  to  be  near¬ 
ly  expiring. 

Suppofe  the  air  had  been  thinner,  it  would  not 
have  been  fo  fit  for  refpiration,  as  the  common  air, 
as  for  inflance,  the  learned  Jofeph  Acofta  gives  a 
relation  of  himfelf  and  his  company,  that  when  they 
pafled  the  high  mountains  of  PerUj  which  they  cal¬ 
led  Periocaca,  he  and  his  companions  v/ere  furprized 
with  fuch  extreme  pangs  of  jftraining  and  vomiting, 
not  wdthout  calling  up  blood  too)  and  with  fo  violent 
a  diflemper,  that  he  concludes  he  fliould  undoubted¬ 
ly  have  died,  but  that  this  lafled  not  above  three  or 
four  hours,  before  they  came  into  a  more  natural 
temperature  of  air.  Many  other  circumflances- might 
be  produced  to  prove  that  the  higher  you  af- 
cend  into  the  atmofphere  the  lighter  the  air.  It  al- 
fo  appears  that  it  is  necefl'ary  to  life  that  air  Ihould 
have  fome  weight;  as  its  height  reaches  about  forty- 
four  miles.,  the  whole  weight  of  air  that  lies  on  eve¬ 
ry  fuperficial  fquare  foot  of  earth,  is  above  two 
thoufand  pounds  ;  fo  that  iho  prefiure  of  the  whole 
atmofphere,  on  the  fuperfiems  of  the  w'hple  earth,  fs 
equal  to  a  weight  of  alriiofl  five  thoufand  millions  of 
millions  of  tons  ;  and  the  weight  of  the  air  preffing 
on  the  body  of  a  man  of  fix  foot  llature,  is  equal  to 
twenty -eight  thoufand  pounds.  How  is  it  then,  that 
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we  conilantly  fapport  fo  enormous  a  weight  ?  what 
wonderful  power  is  it  that  preferves  men^  beafts^ 
hollies,  &c.  from  being  cruihed  to  pieces?  it  was 
the  Omiu potent  that  balanced  this  weight  of  air  by 
the  equilibrium  of  an  internal  air,  which  4s  placed 
within  all  bodies  ;  which,  though  it  be  but  finall,  yet 
can  balance,  refill;,  and  equiponderate  the  intolera¬ 
ble  weight  of  external  air  :  hov/  amazing  that  that 
little  quantity  within  our  bodies,  which  we  aro  con¬ 
tinually  breathing  in  and  out,  is  able  to  counter-ba¬ 
lance  the  vail:  weight  of  twenty-eight  thoufand 
pounds  !  by  which  means  we  are  rendered  quite  in- 
I'enfible  of  fo  immenfe  a  weight,  and  move  about  as 
if  we  had  no  prelTure  at  all  upon  us  ;  for  the  fpring 
or  force  of  the  internal  aii*,  with  which  our  bodies 
are  filled  throughout,  by  being  every  Way  equal  to 
that  of  the  external  air,  and  confequentiy  forcing 
with  as  great  a  preflure  outwardly,  as  the  external 
air  does  to  prefs  us  together  ;  it  naturally  follows^ 
that  we  cannot  be  fenfible  of  either,  becaufe  they 
are  both  equal ;  juid  as  two  equal  weights  put  into  th^ 
fcaies  though  ever  fo  large,  will  not  have  any  effed;, 
but  add  one  grain  to  either,  and  that  will  fmk  down 
and  the  other  rife  ;  and  this  is  exadly  tlH  cafe  of  th^ 
■external  and  internal  air  ;  for  if  the  preflure  of  ei¬ 
ther  is  taken  away,  the  other  afts  with  a  raoft  ama¬ 
zing  force.  1  bus  it  appears  by  experiment^  that  if 
the  internal  air  is  extraded  from  any  animal,  the  ex¬ 
ternal  will  fqueeze  the  animal  flat  and  prefs  it  to 
deatn.-  By  a  flat  empty  bottle  laid  on  its  fide,  it  will 
appear  evidently  that  it  is  the  internal  air  whether  it 
be  ffopped  or  not,  that  counter-balances  the  exter¬ 
nal  preffu  re  of  the  air,  and  thereby  keeps  the  bot¬ 
tle  from  being  broke  ;  for  by  applying  a  fyringe  to 
the  moutii  of  the  bottle,  and  pumping  out  that  intert 
nal  air  which  is  in  the  bottle,  no  fooner  is  this  fully 
done,  but  the  pretTiire  of  the  external  air  immediate¬ 
ly  breaks  the  bottle  into  a  thouland  pieces.  Thus  k 
globe,  or  itoilow  ball  of  brals,  being  divided-  exadly 
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into  two  equal  parts,  and  the  edges  made  finoorh, 
will,  upon  being  put^ogether,  '  without  any  manner 
of  cement,  and  the  air  within  them  being  drawn  out 
means  of  a  cock,  the  outward  air  will  prefs  them 
10  clofe  together,  that  it  will  require  a  fifteen  pound 
weight  for  every  fquare  inch  their  circumference 
contains,  to  pull  tlieoi  afunder  no  lefs  powerful  is 
the  internal  air  in  bodies  ;  when  the  external  is  ta¬ 
ken  away,  it  has  been  tomid  that  it  will  by  the  bare 
•force  of  its  fpring,  dilate  itielf  into  thirteen  tlicufand 
times  the  fpace  it  poirefTed  under  the  preiltire  of  the 
external  air.  If  a  ftrong  glafs  bottle  clofeiy  fealed 
up,  is  put  under  the  receiver  of  an  air-pump,  the 
air  being  drawn  out  from  that  part  whicl/is  cc4red 
by  tne  le^^eiver,  the  air  w'ithin  the  bottle  will  expand 
itfelf  with  fo  much  force,  as  to  break  the  bottle  into 
a  thoufand  pieces.  1  here  have  often  been  inftances 
of  men  and  cattle  being  killed  by  lightning,  without 
the  leaft  vifible  mark  of  damage  being  done  to  the  bo¬ 
dy  or  bodies:  this  is  fuppofed  to  be  occafioned  by  the 
lightning's  rarifying  or  taking  off  the  prefTure  of  the 
external  air  fo  much,  that  the  air  within  their  bodies 
expands  or  dilates  itfelf  with  fuch  force,,  as  to  biirft 
all  the  blood  veflels,  See.  whereby  immediate  death 
is  occafioned,  without  any  outward  figns  of  injury. 

We  find  that  wood,  heel,  and  every  other  elafHc 
body  that  we  know  of,  by  being  kept  long  bent  or 
prelfed  together,  iofe  its  fpring  or  elaflic  force,  or  at 
lead:  have  it  lefTened  ;  but  the  fame  fpring  of  the  air 
being  fo  abfolutely  necellary  to  the  vvorld-at  all  times, 
God  has  fo  endued- it,  that  its  fpring  is  not  loft  or 
leftened,  let  it  remain  compreffed  ever  fo  lono^. 

_Mr.  De  PtOBERVAL,  of  the.  Academy  Royal  of 
Sciences,  having  let  his  air-gun  remain  charged  with 
condenfed  air  (ixteen  years,  found  on  difehargino: 
his  gun,  that  the  air's  fpring  or  elaftic  force  was  not 
at  all  abated,  but  produced  the  fame  efteff  as  at  hriL 
There  have  been  a  great  number  of  curious  and  en-, 
ter.taining.  experiments,  made^  to  .prov^  evm  to  th-^it 
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eye  this  natural  or  inherent  fpring  of  the  air  ;  but  as 
the  fubjed:  on  air  is  a  copious  one,  we  ihall  leave  the 
reader  to  judge  whether  what  has  been  advanced 
on  the  elafticity  of  the  air,  be  reafonable  or  not ; 
which  he  may  prove  by  a  variety  of  firaple  experi¬ 
ments. 

Every  property  of  the  air  affords  frefli  matter  of 
aftonilhment ;  for  though  the  air  is  a  fufficient  body 
to  act  fo  powerfully,  as  to  expand  itfelf  into  thirteen 
thoufand  times  the  fpace  ;  though  it  is  continually 
ading  upon  us,  and  we  are  on  all  (ides  furrounded 
by  it,  yet  it  is  ftill  invifible  to  our  eyes  ;  for  had  it 
beenvifibie,  how  many  delightful  pleafures  fliould  we 
have  been  deprived  of,  and  how  many  inconvenien* 
cies  ihould  we  have  fuffered  by  it  ?  in  vain  then  had 
been  the  ravifliing  landfcapes  of  hills  and  vales, 
groves  and  fields  ;  in  vain  would  enchanting  beauty 
fit  fmiling  on  the  human  face,  had  the  air  been 
made  vifible  ;  for  we  fiiould  not  then  have  been  able 
to  have  difcerned  objeds  through  it,  with  any  de¬ 
gree  of  clearnefs  and  difiindion  ;  but  Ihould  have 
feen  all  the  bodies  that  furround  us  in  a  very  obfcure 
and  confufed  manner  :  was  the  air  difcernable  like 
other  bodies,  the  vapours  would  be  ftrll  more  fo  ; 
the  leafi:  fmoak  would  disfigure  the  beautiful  landfcape 
of  nature  :  life  itfelf  would  become  painful  and  un- 
eafy  ;  we  Ihould  fee  the  humours  that  are  perpetu¬ 
ally  fent  out  by  perfpiraiion  from  the  bodies  of  ani¬ 
mals,  all  the  unduous  vapours,  all  the  filth  and  naf- 
tinefs  that  exhales  from  our  kitchens,  our  ftreets, 
and  common  fewers  :  fociety  would  be  rendered  in- 
fupportable,  and  we  Ihould  feek  for  health  and  fafe- 
ty  in  our  folitudes,  flying  to  woods  and  deferts  to 
efcape  the  dangers  that  feem  to  threaten  us,  or  to 
get  out  of  the  way  of  thofe  nuifances  which  would 
be  the  inevitable  confequences  of  fuch  a  fight. 
Were  all  the  impure,  naiifeous,  unwholfome  parti¬ 
cles  in  the  air,^  which  v/e  arc  continually  breathing 
into  Qur  lungs,  vifible  to  our  eyes,  in  what  continu- 
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al  fear  Ihould  we  live,  of  being  poifoned  by  them  J 
but  by  tl«  air  being  invii'ibie,  ^ve  are  reJeafed  from 
tlie  incellant  cares  and  fears  of  drawino-  into  the 
lungs,  by  the  month  and  windpipe,  fuch  things  as 
would  appear  quite  loathforne  for  us  to  do  :  but  iie- 
vertheiefs,  left  thofe  exhalations  which  ceafe  to  be 
offenfive  and  hurtful  to  us  when  difperfed,  Ihould 
by  being  inviftble,  infenfibly  gather  and  thicken,  fo 
as  to  iufFocate  and  injure  us,  we  are  forewarned  of 
the  danger  by  the  fenfe  of  finelling,  and  refcued  from 
It,  by  the  current  of  the  winds. 

There  is  no  lefs  matter  for  u  onder  and  gratitude, 
in  us,  then,  though  the  air  is  conipofed  of  fo  many 
millions  of  particles,  exhaled  from  every  thing,  that 
it  Ihould  acquire  no  manner  of  tafte,  to  make  our 
palate  in  the  fmalieft  degree  fenfible  of  it  !  how 
highly  loathforne  would  it  have  been,  had  we  in 
drawing  our  breath,  tafted  the  naufeous  particles 
that  arife  from  corrupted  bodies, 

It  is  worth  our  reflexion  that,  though  the  air  is  a 
fluid,  or  of  a  liquid  nature,  and  has  all  the  proper¬ 
ties  of  one,  yet  it  cannot,  by  the  moft  exceflive  cold, 
be  congealed  or  frozen  like  water  ;  was  it  in  any 
manner  capable  of  this,  it  would  be  fatal  to  every 
creature  on  earth  :  v/hat  a  manifeft  inftance  is  it  then 
of  deflgn  and  contrivance,  that  thougJi  it  has  every 
other  property  of  a  fluid,  yet  it  Ihould  be  without 
this  one  !  Befldes  the  many  other  ules  of  the  air,  it 
is  abfolutely  necefiary  to  fire  and  flame  ;  for  a  candle 
or  live  coal  will  inftantly  go  out  under  the  glafs  of 
air-pump,  as  foon  as  ever  the  air  is  pumped  out. 
That  fire  is  fed  by  the  air,  and  that  the  air^s  elfen- 
tiai  matter,  or  vivifying  fpirit,  may  be  confumed  bv 
hre,  is  evident  ;  becaufe  no  creature  will  live  nor  a 
Candle  burn  in  air  which  has  palTed  through  the  fire, 
and  may  be  called  burnt  air  ;  to  this  is  owing  the  fad 
2ffe<fts  which  have  often  happened  by  burning  char¬ 
coal  in  a  do fe  room,  where  there  is  no  chimney; 
or  while  freih  air  comes  freely  in,  to  fupply  the. 
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place  of  that  which  has  been  burnt  by  the  charcoal,  no 
ill  eilefts  arifefrom  it ;  but  fire  foon  confumes  the  vivi¬ 
fying  fpirit  of  the  air  within  the  room,  fo  as  to  ren¬ 
der  it  unfit  for  life,  as  has  been  too  often  fatally  ex¬ 
perienced.  If  the  glafs  of  an  air-pump  is  exhauifed 
of  the  air  vnthin  it,  and  the  air  let  in  again  through 
a  charcoal  fire,  a  candle  inflantly  goes  out,  if  within 
the  glafs. 

It  is  owing  to  the  air  that  we  enjoy  the  light  in 
die  manner  we  do,  for  was  it  not  that  the  rays  of 
the  fun  are  refleded  back  to  our  eyes  from  every 
part,  by  the  particles  of  the  air,  the  heavens  by  day 
would  have  the  appearance  of  night  :  the  fim  in¬ 
deed,  would  appear  a  great  light  in  that  part  of  the 
dark  firmament  where  it  was  ;  but  then,  whenever 
we  turned  our  back  on  it,  we  lliould  fee  all  ni2;ht 
and  darknefs  furround  us,  even  at  noon  tide.  That 
wiiitenels  or  lightnefs  which  appears  to  our  eyes  in 
the  &y  a]l  around,  in  the  day-time,  is  owing  to  the 
air  ;  and  was  the  air.  away,  it  would  never  be  fo  : 
but  the  air  has  not  only  the  power  of  reflecling  the 
rays  of  the  fun,  but  likewife  of  refracting  them,  or 
turiiing  them  out  of  a  dired  line,  and  bending  them 
toward  the  earth;  fo  that  thole  rays  which  would 
by  their  courfe  pafe  directly  through  the  Iky,  and  be 
of  no  fervice  to  us,  are,  by  this  power  of  the  air, 
turned  toward  the  earth  ,*  and  it  is  by  this  means 
we  enjoy  a  confiderable  degree  of  light  before  the 
fim  nfes,  and  afcer  he  fets,  which  we  call  twilight, 
this  being  occafioned  by  this  wonderful  property  of 
the  air;  before  the  fun  rifes  or  fets,  the  rays  of 
light  darting  upward,  would  pals  in  a  llraight  line 
through  the  atrriofphere,  and  not  be  difcerned  by  us, 
and  confequently  be  of  nd  manner  of  ufe  to  us  ;  but, 
being  turned  out  of  their  direct  courfe  by  this  power 
of  the  air,  they  aref  bent  toward  the  earth,  and, 
brought  to  our  eyes.  Was  it  not  for  this,  the  mq- 
ment  the  fun  fet,  w^e  Ihouldbe  in  total  darknefs,  and, 
a  cloudy  nigh  t  would' then  prefent  us  with  the  black- 
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fefl  darknefs  poffible  :  and  ftill  more  injurious  to  us 
would  the  rifino-  of  the  fun  be  ;  for  if,  after  tlie 
pitchy  darknefs  of  the  night,  the  day  was  to  break 
in  fuddenly  upon  us,  in  the  full  ftrength  and  power 
of  its  brightnefs,  the  tender  organs  of  fight  would 
not  be  able  to  endure  fuch  exceflive  fplendor,  but 
be  overpowered  by  the  violence  of  the  Ihock ;  where¬ 
as  gradual  iiicreafe  of  light,  does  infenfibly  iirength- 
en  the  eyes,  and  prepare  them  for  the  reception  of  a 
greater  degree  of  luftre  ;  this  twilight  inures  them 
to  bear  the  morning  fun,  and  this  again  fortifies  them 
againft  the  more  powerful  beams  of  it,  y:hen  fliining 
in  its  full  meridian  glory  :  fo  great  is  the  benefit  we 
^receive  from  this  property  of  the  air,  that  throiTgli 
its  means  we  adually  fee  the  fun  itfelf  at  fometimes 
of  the  year,  taking  morning  and  evening  together, 
ten  minutes  longer  than  we  ihould  otherwife  do  :  at 
a  medium,  it  is  fix  minutes  each  day  throughout  the 
year,  which  makes  three  days  in  one  year;  fo  rxiuch 
longer  do  we  enjoy  the  fun,  than  \ve  couid  other- 
wife  do. 

By  the  gravity  of  the  air,  it  is  that  water  in  re- 
fervoirs  is  forced  to  enter  the  conduit  pipes,  and  is 
thereby  carried  to  any  conduit,  hoiife,  or  other  place 
below  the  horizontal  level  of  the  fiirface  of  water  in 
the  refervoir,  or  fountain,  be  the  diftance  what  it 
will.  Another  effedt  of  the  airs  gravity  we  fliall  here 
mention,  is  the  moft  important  of  all,  as  being  the 
immediate  inftrument  of  life  ;  we  mean  the  aSs  of 
infpiration  and  expiration  in  animals  ;  for  in  the.dila- 
'tion  of  the  thorax,  the  air,  by  the  preflure  of  the 
:atmofphere,  is  forced  into  the  cavity  of  the  lungs, 
which  we  are  then  faid  to  breath  in,  or  infpire  ;  ,but 
when  the  mufcles  contradl,  the  air,  is  expelled,  and 
we  are  then  faid  to  breathe  it  out,  or  expire  it  :  and 
‘this  alternate  adlion  of  the  lungs  is  maintaii^d  by^tlic 
ait’s  prelhare,  and  is;  abfolutely  neceHary  to  li^. 
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It  is  likewife  owing  to  this  property  of  the  air, 
that  infants  can  receive  their  food  from  their  mo- 
thei'’s  breads  ;  for  the  child  in  fucking,  drawing 
away  the  air  from  about  the  orifice  of  the  nipple,  tlie 
air  prefTing  upon  the  furface  of  the  bread,  forces  the 
milk  to  fpring  out  plentifully,  as  there  is  nothing 
there  to  redd  it,  the  continual  fuclion  of  the  child 
taking  away  the  prefTure  of  the  air  from  off  that 
part :  that  this  is  the  cafe,  is  plain,  otherwife  the 
fucking  of.  the  child  could  never  make  the  milk  to 
come  :  and  k  is  the  fame  with  all  other  creatures 
that  do  fuck. 

Many  other  benefits  do  we  receive  from  the  air, 
fuch  as  the  winds,  which  are  fo  neceflary  for  failing 
to  different  p.arts  of  the  globe. 

To  thofe  who  were  not  before  acquainted  with 
the  furprizing  properties  of  air,  have  we  opened  a 
fcene  of  amazing  knowledge  of  the  wonderful  things 
of  nature,  the  profped  .of  which  was  laid  open  to 
us  for  the  nobled  purpofes,  to  make  us  better  men, 
and  to  fill  our  hearts  with  the  mod  exalted  fentk 
ments  of  love  and  gratitude  towards  him,  who  is  the 
giver  of  all  good  things. 

Light. 

There  is  dill  another  appendage  of  our  habitation, 
which  is  no  lefs  common,  no  lefs  heeded,  and  yet 
no  lefs  ufeful  than  the  air  itfclf,  and  that  is  light  : 
for  what  benefit  would  life  be  of,  what  pleafure, 
what  comfort  would  it  be  for  us  to  live  in  perpetual 
darknefs  ?-  how  could  we  provide  ourfelves  with  food 
and  neceflaries  ?  how  could  we  go  about  the  lead  bu- 
finefs,  correfpond  one  with  another,  or  be  of  any 
ufe  in  the  world,  or  any  creatures  be  the  fame  to  us 
without  light,  and  thofe  admirable  organs  of  the  bo- 
dy,  which  the  great  creator  hath  adapted  to  the  per¬ 
ception  of  that  great  benefit  ?  but  now,  by  the  help 
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of  this  admirable,  this  firit  made  (becawfe  moft  ne- 

cefrai7)  creature  of  God;  by  this  we  find,  all  the 
ammar  world  is  enabled  to  go  as  tlieir  occafions  call  ; 
they  can  with  admiration  and  pleafure  behold  the 
g  onoiis  wo^ks  of  God  ;  they  can  view  the  glories 
ot^tne  heavens,  and  fee  the  beauties  of  the  howeiy 
heids,  the  gay  attire  of  the  feathered  tribe,  the  ex- 
.quiiite  garniture  of  many  quadrupeds,  infe(hs,  ami 
other  creatures;  they  can  take  in  the  delightful 
landlkips  of  divers  countries  and  places  ;  and  behold 
the  harmony  of  this  lower  world,  and  of  all  the 
gl^obes  above.  Men,  w^hofe  Imfme fs  and  occafions 
ortentimes  necefhtate  them  to  borrow  a  part  of  the 
night,  and  all  other  animals,  particularly  fuch  whofe 
iaiety  temper  or  conilitutisn  of  parts  (as  of  their 
eyes  for  mflance,)  confine  them  to  their  dens  and 
places  of  retirement  and  reft  by  day,  and  are  there, 
tore  m  courfe  compelled  to  feek  their  food,  and  wan, 
oer  about  on  their  moft  neceflary  occafions  of  life  by 
night  :  all  tlieft  would  at  once  be  cut  off  from  one 
01  tne  grand  benefits  of  life,  from  afting  that  part 
they  bear  .in  the  creation,  during  fuch  time  as  they 
inouJd  be  put  into  abfolute  darknefs.  It  may  feem 
that  light  is  a  neceflary  confequence  of  the  fun  or  a- 
ny  other  luminious  body,  and  that  there  needed  only 
tilde  to  give  light  to  the  world  ;  but  as  the  fame  all, 
ieeing  and  unerring  wifdom  was  as  necefl'ary  to  endue 
It  with  juft  fuch  properties  as  would  render  it  of 
ule  to  us,  as  there  was  to  form  the  air  of  juft  fuch  a 
proper  confiftence,  as  rendered  it  fit  for  our  breath, 
login,  and  no  other;  in  vain  might  the  fun  have 
emitted  light  had  not  the  wnfdom  of  God  difpofeci  it 
to  pafs  or  fly  with  a  moft  amazing  and  inconceivable 
Iwiftnefs  :  had  not  this  been  fo  ordered,  the  fun  be¬ 
ing  placed  in  the  heavens  wmuld  have  been  but  of 
little  iervice  to  iis^  his  rifing  every  day  would  have 
cheriflied  us  very  little,  either  wnth  its  light  or  heat  ; 
for  was  the  motion  thereof  no  fwifter  than  the 
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motion  of  the  fwifteft  bodies  on  earth,  fuch  as  a  bul¬ 
let  out  of  a  great  gun,  (which  flies  a  mile  in  aboiit 
eight  feconds  and  a  half  of  time)  or  of  fourid  which 
flies  a  mile  in  about  four  feconds  and  a  half,  light 
Would  take  up  ih  its  progrefs  from  the  fun  to  uS, 
thirty-two  years,  at  the  rate  of  the  latter  inotion  ;  fo 
that  ill  this  cafe,  its  vigour  would  be  greatly  cooled 
and  ^ibated  ;  its  rays  would  be  lefs  penetrating,  and 
darknefs  would  be  with  great  difficulty  diffipated  : 
but  light  palling  with  the  p  odigious  fwiftnefs  of  al** 
fnoft  two  hundred  thoufand  Englilh  miles  in  one  fe- 
cond  of  a  minute,  or  being  but  about  feven  or  eight 
inihutes  of  an  hour  in  coming  from  the  fun  to  us, 
which  is  above  eighty -fix  millions  of  miles,  tkefefor’e 
We  receive  the  kindly  effiecls  and  influences  of  that 
noble  and  ufeful  inflrument  of  our  advantage,  tiiidi- 
ininilhed  by  its  long  pafFage.  HoW  amatihg  is  this 
wmnderful  fwiftnefs  1  we  efteem  a  ball  tliot  out  of 
.the  mouth  of  a  cannon  to  fly  with  prod igiotts  celeri¬ 
ty,  but  light  flies  a  million  of  times  fafler  ;  iind  it 
not  only  flies  thus  amazingly  fwift,  biit  it  reaches  to 
an  inconceivable  diftance,  even  to  th'e'  farth^ft  bounds 
of  the  univerfe  ;  which  is  fo  til  sit  it  exceeds  the 

comprehenfion  of  man^s  uriderftariding  1  but  thdt  it 
is  of  this  extent  is  manifeil:  from  OUr  fhethg  fotne  trf 
the  fartheft  diflant  objects,  the  heavClily' bodies,  fome 
with  Giir  naked  fbme  with  the  help  of  gMes, 
and  others  lii  all  probability  farther  ftill  with 'better 
glaflesi 

'Now  as  light  is  bf  the  greateft  ’life  to  Enable  Us  to 
fee  objects  at  all,  fo  the  extention  thereof  is  ho  lefs 
ulefnl  to  epable  iis  to  fee  afar  offi:  by  vvtrieh 'fnearfs 
we  are  afforded  a  fight  of  mahy  illuftHbUs  orbS'^iifible 
in  the  heaveifs^  and  can  improve  them  to  fothc  of 
the  nbbleh:  ftien^es^  fuch  as  haVigatldli  arid  aftrbrio- 
my  :  but  there  was  ftiil  further  whdbm  eiriplhyed  ih 
the  formation 'of  light  ;  for  as  it  AVas  riecenaitylt 
Ihould  pais  with  fuch  a  prodigibits  fwiftnefs,  had  iiot 
its  particles  been  formed  extremi^ly  fntlill,  it  wdUld 
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linve  beaten  in  pieces  all  lolid  bodies  ;  for  we  know 
that  the  force  \yith  ‘which  any  thing  a(3:s,  is  encreafed 
in  pioportion  to  the  fwiftnefs  with  which  it  moves. 
1  hus  a  bullet,  that  perhaps  does  not  weigh  much  a- 
bove  an  ounce,  will,  by  the  Iwiftnefs  it  moves  with 
when  fliot  out  of  a  mufliet,  pierce  through  and  beat 
in  pieces  exceeding  (trong  and  Iblid  bodies,  which  it 
would  have  no  efiecl  on,  was  it  to  be  hung  againll: 
them  ,with  the  hand  only  ;  and  it  is  certain,  that 
with  the  fwiftnefs  with  which  light  Hies,  a  particle  of 
it  weighing  but  the  eighteenth  part  of  a  grain  only 
would  acl  with  as  gi  eat  force  upon  any  body,  as  a 
Ual-l  of  tw'elve  pounds  weigUt,  lliot  out  of  a  cannon. 
Thus  we  linci  that  it  \vas  neGehary  that  light  hiould 
fly  w-itlj  prodigious  fwiftnofs,  other.wife  its  influence 
would  have  been  of  little  or  uo  benefit  to  us  :  it  was' 
Aeceifary  that  its  particles  ftould  be  mofl:  exceedingly 
fmnllj.  otirierwife  it  wmukl  have  broke  almofl:  every 
thing  in  pif.oe-s  :  it  "vvas  neceflary  tliat  its  rays  in  its 
palTage  ihoukl  continually  feparate  and  divide  from 
each  otner,  olherwife  it  would  havm  fet  the  wliolc 
earth  on  fire.  Light  has  likewife  two  otlier  proper¬ 
ties^  that  ar-e  of  the  greatest  fervice  to  us  ;  which 
aye,  tnat  its  rays  are  capable  of  being  refrafled  or 
tnrnod  out  of  their  courfe  in  paillng  from  one  mec[ium 
into  another,  gs  from  air  into  water,  or  glafs  ;  and 
great  part  of  It  is  likeYvife  refie&ed  back  from  alinoib 
all  boaics'.  Let  us,  then,  look  upon  it  as  a  cauie 
whofe  Author  is  all  wife,  ail  powerful,  %vho  dvcells 
ip  light  ingcefible  in  the  heavens. 


Sound. 

^The  vafl:  Lviftnefs  with  which  found  .flies,  is  like- 
vyife  worth  :Qbferying  apd  admiring,  being  fifty- two 
times  gi'eater  ithan  that  c^f  brilk^wind,  or  current 
of  air  :  U  is  by  pliis  i>y§5perty  rendered  of  a  much 
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greater  ufe  to  us^  than  if  its  motion  had  been  flower, 
hound,  by  repeated  experiments  that  have  been 
made,  is  known  to  fly  no  lefs  than  one  thoufand  one 
hundred  and  forty-two  feet  in  one  fecond  of  time, 
or  the  iixtieth  part  of  a  minute  ;  and  whether  the 
the  found  be  loud  or  languid,  whether  of  bells,  guns, 
&c.  great  or  fmall,  or  any  other  fonorous  body,  it 
hies  with  the  fame  incredible  fwiftnefs  ;  nor  does  it 
leiTen  the  farthei'  it  goes,  but  palTes  over  the  lafl:  mile 
as  quick  as  it  did  the  firfl ;  neither  does  the 
difference  of  day  or  night,  fummer  or  winter,  heat, 
or  cold  make  any  difference  in  the  fwiftnefs  of  its 
progrefs :  in  all  thefe  changes  it  keeps  on  its  courfe, 
without  being  quickned  or  retarded  by  any  of  them;' 
even  flying  againfl:  the  wind  it  moves  with  nearly  the 
fame  iwiftnels,  but  more  or  lefs  loud  as  the  wind  is 
witii  or  againfl  it.  Upon  many  occafions  we  have 
need  to  call  people  to  our  immediate  afliflance  w'ho 
are  at  a  diflance ;  was  then  the  motion  of  found  flow, 
we  ihould  periih  before  they  would  know  that  we 
wanted  help  .*  thus  in  the  accidents  of  Are  the  whole 
country  around,  by  the  rmgiirg  of  a  bell,  is  informed 
of  it  m  much  lefs  tnan  a  minute,  and  immediately 
haflen  to  the  affiilance  of  the  diflrefled  ;  but  if  found, 
inftead  or  hying  a  mile  in  four  feconds  of  time,  was' 
to  be  four  hours  in  going  tliat  diflance,  a  town  might 
burnt  down,  before  iuflicient  help  could  be  called 
for.  1  fins  in  the  time  of  war,  how  necefl'ary  is  the 
quick  motion  of  found  to  inform  a  whole  city  of  the 
approach  of  an  enemy,  and  w’hich  gate  or  part  they 
attack,  that  they  may  all  haflen  to  the  defence  of 
that  Ipot.  What  lols  of  time  would  have  arofe  had 
tne  motion  of  found  been  flow,  in  calling  any  part  of 
a  family,  wliat  time  would  be  lofl  in  waiting  for  an 
arifwer,  and  the  difficulty  would  have  been  as  great 
in  many  cafes. 


-  Sound  is  conveyed  in  circles  of  the  air,  jnft  like 
thofe  we  fee  made  m  the  water  upon  finking  or  fling- 
ing  any  thing  into  it,  one  circle  after  another,  till 
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the  agitation  of  the  water  is  fubfided  :  now,  tliough 
they  both  acl  in  the  fame  manner,  yet  the  circles  of 
the  air  are  formed  eight  hundered'and  fixty-frne  times 
quicker  than  thofe  of  the  water. 

The  diftances  found  will  reach  to,  is  no  lefs  won¬ 
derful  than  its  fwiftnefs  :  a  Gentleman  of  great  vera- 
City,  who  lived  fome  years  at  Gibraltar,  ms,  that 
he  has  at  Old  Gibraltar,  heard  the  w^atch-word  of  the 


night  (vi?,.  all's  welV^)  given  by  the  centinel  to  the 
pa  troll  on  the  ramparts  of  Ne'u)  Gibraltar,  in  a  Pci  11 
ferene  night,  and  that  as  plain  and  dillina:  he  thought, 
as  he  Ihould  have  done  had  he  been  on  the  rampart 
himfelf  :  the  bay  between  the  two  places  he  judged 
to  be  about  ten  Englilh  miles  and  a  half.  Many  o- 
ther  inftances  are  there  to  prove  at  what  a  valf  di- 
fiance  found  may  be  heard,  but  what  has  been  ex¬ 
plained,  it  is  hoped,  will  give  fatisfadlion  to  every 
impartial  reader. 


> 

\ 

C  H.  A  P.  XL. . 


Vv"  A  T  E  K, 

IET  ns  next  conGd  ^  tlie  element  of  w^ater, 
^  which  we  lliall  find  no  lefs  fitly,  and  wonder¬ 
fully  difpoied  for  our  fervice  ;  what  immenle  advan¬ 
tages  arife  to  us  from  water  carriage  I  how  eiifily  by 
this  means  we  may  tranfport  vaft'  weights  and  quan¬ 
tities  of  goods  from  one  part  to  another,  even  to 
greateft  diftance,  which"  we  coukhby  no  means 
do  without  the  help  of  water ;  that  by  its  means 
a  fpeedy  and  eafy  communication  is  made  of  all  parts  * 
of  the  world  with  one  another  ;  that- it  not  only  fup-- 
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ports  a  prodigious  weight,  but  keeps  it  fufpended  ia 
fo  exacd  an  equilibrium,  that  a  very  fmall  force  is 
fufHclent  to  determine  its  motion  one  way  or  other  as 
we  plcvafe  ;  fo  that  two  or  three  men,  with  oars,; 
liorfes,  or  wind,  may  convey  forty  or  fifty  tons  by 
water  from  place  to  place,  which  by  land  would  re^ 
ouire  near  two  hundred  horfes,  fortv  carts  and  as 
many  men.  By  w^ater’s  being  of  the  coniiftency  it  is 
v/e  can  make  life  of  mills  for  various  purpofes,  which 
are  put  in  motion  by  this  element ;  but  had  it  been  of 
a  lighter  nature,  and  its  force  not  increafed  by  mo¬ 
tion,  our  water  mills  W'ould  have  been  ufelefs  ;  and. 
had  it*  been  of  a  thicker  confifteuce  than  it  is,  it 
would  have  been  no  lefs  unfit  for  our  ufe  ;  for  then 
it  would  have  flood  hill  or  hagnated,  inftead  of  rim¬ 
ing,,  as  it  now  does,  every  where  to  communicate  its 
blcllings  to  all  parts:  it-  would  not  have  penetrated 
into  the  roots  and  fibres  Of  trees  and  plants,  to  give- 
them  their  nourilhment ;  neither  would  it  have  been 
of  that  infinite  fervice,  as  it  now  is  to  all  creatures, 
in  fatisfying  tlieir  tlfirh,  and  diluting  the  food  they 
eat,  fo  as  to  make  it  the  fitter  for  Rouriihment. 
There  are  two  other  properties  of  water;  which, 
though  not  fo  obvious,  are  the  means  of  making  it 
of  preater  ufe  to  iis,  viz.  its  eafinefs  to  be  turned  a- 
ny  ivay,  or  brought  into  any  compafs  or  ihape  that 
Yv'e  pleafe  ;  by  this  means,  if  we  have  occaiion  to 
water  our  meadows,  we  need  only  cut  a  few  trenches 
from  the  river,  and  we  ecu  by  that  means  condudl  it 
to  every  part :  if  we  have  occaiion  to  bring  it  into  our 
linufes,  k  without  difficulty  enters  into  any  pipes  we 
lay  for  its  conveyance  ;  if  we  want  to  bring  it  into 
a  fmaller  compafs,  it  obeys  our  defires,  it  waits  but 
the  pleafure  of  man  to  change  its  former  courfe,  and 
to  enter  into  what  ever  channel  he  thinks  fit  to  pre¬ 
pare  for  it. 

.Another  property  of  water  is,  that  it  wdll  always 
rife  again  to  the  fame  licight  that  it  falls  from  ;  had 
propenty  only,  bc^u  wanting  in  whaler,  bow 
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much  would  it  have  lelTened  the  bleflings  ?  all  cur 
rivers,  brooks^  and  pleafant  running ,  fireams,  muft 
have  flopped  at  the  firfb  rifing  they  came  to,  jmd  all 
the  benefit  of  rivers  and  other  flreams  would  have 
been  entirely  lofl  to  the  greatefl  part  of  the  earth  ; 
but  the  wife  Creator  endued  water  with  this  proper¬ 
ty  of  rifing  as  high  as  it  falls  from,  and  then  placed 
the  fotirces,  or  fprings  of  rivers  and  brooks,  in  hiJJs 
and  moimtairis  ;  by  which  means  they  acquire  a  fuf- 
ficient  force  to  run  through  whole  countries,  not- 
withllanding  the  inequality  of  the  eartlfis  fiirface, 
and  the  rilings  which  they  meet  with  in  their  courfe. 
Had  the  waters  been  left  to  ftagnate  in  pits,  they 
would  have  bred  fuch  damps,  as  w'ould  hgve  render¬ 
ed  it  too  unwholfome  for  us  to  live  any  where  near 
them  ;  and  had  they  not  been  diftributed  in  alraolt 
every  place,  it  wmuld  have  been  no  lefs  injurious  to 
us,  for  exceflive  draught  is  as  fatal  as  damps  and 
fogs;  whereas  itis  certain  that  every  little  rivulet  re- 
frefnes  and  purifies  the  air  of  all  the  adjacent  places 
with  its  gentle  exhalations,  and  cleanfes  the  earth  of 
all  filth  and  naftinefs  :  the  fruitfulnefs  of  lands  is  like- 
wife  generally  o\ying  to  the  neighbourhood  of  rivers  : 
how  vail  the  difference  betwixt  a  country  that  is  wa¬ 
tered  by. a  river,  and  one  that  is  de/litiite  of  that 
convenience  !  the  latter  is  barren  and  dreary,  whiifl 
the  other  is  almqil  a  paradife  ;  for  it  is  not  only 
the  trees  and  meadows  which  lie  jnfl  uppn  the  banks 
of  it,  that  a  river  makes  this  great  alteration,  but 
upon  the  wfiole  country  round  for  feveral  leagues ; 
ffor  it  is  certain  that  the  fruits  of  the  earth  re¬ 
ceive  their  nourilhment  as  well  from  .their  leayes  as 
Toot-s,  infomiich,  that  pftentimes  when  tfie  earth  is 
dlmbft  e^haiifted  of  its  humidity,  having  fcarce  any 
^left  wherewith  to  feed  tfie  roots,  the  dew  alon^ 
ydiich  falls  upon  the  leaves  in, the  nightTtinte,  hying 
fucked  ip  and  -dHbcibuted  through  tfie  whole  plant, 
"idoes  fupjlly  it  witfc  moiflure.  It  h  the  brpqks  and 
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rivers  that  are  the  principal  magazines  that  fupply 
this  neceffary  expence  of  moifhire,  which  exhaling 
from  them  in  mills,  are  carried  by  the  wind  to  fall 
down  again  in  refrelhing  dews,  not  only  upon  thofe 
places  which  border  upon  the  rivers,  but  alfo  on  fuch 
as  are  feveral  leagues  dillant  from  theni.  Thus  do 
all  parts  of  nature  mutually  help  and  affill  each  o-  ’ 
ther,  declaring  themfelves,  in  the  wonderful  variety 
of  their  operations,  to  be  all  the  handy-work  of  the 
fame  Author  and  Artificer  ;  as  they  do  undeniably 
demonllrate  his  kind  and  providential  regard  to  our 
happinefs  and  welfare.  And  as  this  element  is  of 
fuch  infinite  fervice  to  us  for  various  ufes,  what,  an 
inllance  of  goodnefs  and  defign  is  it,  thatitis  difper.- 
fed  throuo-hout  the  whole  earth  !,  what  a  vail  length 

•  o  ^  O  ‘ 

are*  many  rivers,  viz.  \he  Rhine  is  above  fix  hundred 
miles,  the  Danube  fifteen  hundred,  and  the  Niger' 
waters  tliree  thoufand  three  hundred  miles  of  land 
in  the  vail,  burning,  fandy  defarts  oi  Jfricct,  the  river 
of  Amazons  in  America,  runs  three  thoufand  miles, 
and  difcharges  itfelf  into  the  ocean  by  an  outlet,  two- 
hundred  andfifty-twm  miles  in  breadth  ;  befides  there 
are  many  others  of  equal  length,  and  fome  which 
are  fuppofed  to  run  the  vail  courfe  of  fix  thoufand' 
miles  ;  when  Ve  confider  this,  our  reafon  tells  us 
that  nothing  but  the  omnipotent  hand  of  God  could 
form  and  hollow  fuch  channels  from  one  end  of  ilie 
earth  to  the  other.  The  whole  diftributicn  of  tlie 
w^aters,  and  the  dry  land,  although  it  may  feem  rude 
and  undefigned  to  a  carelefs  view,  yet  is  admirably 
w  ell  adjufted  to  the  ufes  and  conveniences  of  our 
world;  for  in  the  firft  place,  tlie  difiribution  is  fo 
well  made,,  the  earth  and  waters  fo  handfomely,  fo 
workman-like  laid,  every  where  all  the  world  over, 
that  there  b  a  juft  equipoife  of  the  whole  globe  :  the 
Northern, balanceth  the  Southern  ocean,  the  Atlan¬ 
tic  the  Pacific  fea  :  the  American  dry  land  is  a  coun- 
terpoife  to  the,  European;  Afiatic,  and  African- 
dry  land. 
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In  the  next  place  the  earth  and  waters  are  fo  ad-, 
mirably  vvein  placed' about  in  the  globcy  as.  to  be 
helpful  to  one  another^  ufes  ;  the  great  oceans,  and 
the  lefTer  leas  and  lakes,  are  fo  admiralty  well  diiid- 
buted  throughout  the  globe,  as  to  aftbrd  fufficient 
vapours  for  clouds,  and  rain,  to  temperate  the  cold 
of  the  northern  frozen  air,,  to  cool  and  mitigate  the 
heats  of  the  torrid 'zone,  and-  to  refrelh  the  air  with 
fertile  Ihowers  ;  nay  fo  -abiiudanl  is  the  great  bleliing 
which  the  indulgent  Creatoi^  hath  offered  us.  By  the 
means  of  this  dilfribution  -  of  the  waters,  thatJ  there 
is  more  than  atfcanty  bare  provilion,  or;  mere  fufHci- 
ency  ;  even  a  plenty,  a  furplufage  of  this  ufeful  crea^*- 
ture  of  God  •  ( the  fre  (li  waters)  afforded  do.  the  world  j 
and  they  are  ib  well  ordered  ■  as  not'  to  drown  the 
nations  of  the  earth,  nor  tt)  ffi\gnate,  - ffink  and  poi- 
fon,  or  annoy  them  ;  but  to  be  gently  carried  through 
convenient  channels  to  that  vail  immenfe  receptacle 
of  waters  the  fea,  which  is  in  itfelf  fo  aftonifliine  a 

11^-  •  •  ^ 

wonder,  tliat  it  confounds  the  imagination.  Who; 
lias  jirepared  for  the  water  fo  capacious  a  bed  ?  who;* 
but  the  almighty  Godf' 


'Clouds,  R.ain,,  Hail  ajid  Snovr^ 

F\rji  of  Clouds  arJ  R.ain*, 

t 

4 

Tlie  clouds  and' rain  are- of  the  utmoft  fervice 
us,  as  is  manifefb  in  the  refrelhing  pleafant  ihades 
which  the  clouds  afford,  and  the  fertile,  dews  and 
flowers  which  they  pour  down,  an  the  trees. and! 
plants,  which  would  languifi.  and  die  with  perp.etnab 
drought,  but  are  hereby  made  verdant  and  flourikh- 
ing,  gay  and  ornamental  ';  clouds  and  pain  are  mad«o 
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of  vaj3onr5  ralfed  from 'water  or  moifture  only  ;  tliefe 
vapours  are  aemon^traftvely  no  other  than  fmall  bub¬ 
bles  or  bladders  detached  from  the  waters  by  the 
powers  of  the  fun,  or  the  fiibterraneoiis  heat,  or 
both  ;  and  beifig  lighter  than  the  atmofpherc,  are 
buo^md  up  thereby,  until  they  become  of  an  equal 
weight  therewith,  in  forne  of  its  regions  aloft  in  the 
air,  or  nearer  the  earth  ;  in  which  thefe  vapours  are 
formed  into  clouds,  rain,  hail,  fnow,  lightning,  dew, 
inifts,  and  other  meteors.  In  this  formation  of  me¬ 
teors,  the  grand  agent  is  cold  ;  which  commonly,  if 
Hot  alwat^s,  occupies  the  fuperior  regions  of  the  air, 
as  is  manifeft  from  tliofe  mountains  which  exalt  their 
lofty  tops  into  the  upper  and  middle  regions,  and  are 
always  covered  with  fnow  or  ice  :  this  cold,  if  it  ap¬ 
proaches  near  the  earth,  prefently  precipitates  the 
vapours,  either  into  dews,  or  if  the  vapours  more 
copioufly  afeend,  and  foon  meet  the  cold,  they  are 
then  condenfed  into  milling,  or  elfe  into  Ihowcrs  of 
imall  rain,  falling  in  numerous,  thick,  fmall  drops  : 
but  if  thofe  vapours  are  not  only  copious,  but  alfo  ; 
as  heavy  as  our  lower  air  itfelf  (by  which  means  their 
bladders  are  thick  and  fuller  of  water)  in  this  cafe' 
they  become  vifible,  fwim  but  a  little  height  above 
the  earth,  and  make  what  we  call  a  mill  or  fog. 
But  if  they  are  a  degree  lighter,  fo  as  to  mount: 
higher,  but  not  any  great  height,  as  alfo  meet  not: 
with  cold  enough  to  condenfe  them,  nor  wind  enough: 
to  diffipate  them,  they  tlren  form  an  heavy,  thick,, 
dark  Hey,  lafting  oftentimes  for  feveral  weeks,  with¬ 
out  either  fun  or  rain,  and  in  this  cafe,  it  is  fcarce: 
ever  known  to  rain,  till  it  hath  been  firfl  fair,  and! 
then  foul. 

And  from  what  hath  beeti  faid,  the  cafe  is  eafily 
accounted  for,  viz.  whilll  the  Vapours  remain  in  the 
fame  ftate,  the  weather  doth  fo  too  ;  and  fuch  wea¬ 
ther  is  generally  attended  with  moderate  warmth,  and! 
with  little  or  no  wind  to  diftufb  the  Vapours,  and  an 
heavy  atmofphere  to  fupport  them,  the  barometer; 
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being  commonly  high  then  :  but  when  the  cold  ap- 
proacheth^  and  by  condenfing  drives  the  vapours 
into  clouds  or  drops,  then  is  way  made  for  the 
fun  beams,  till  the  fame  vapours,  being  by  further 
condenfation  formed  into  rain,  and  fall  down  in 
drops.  The  cold’s  approaching  the  vapours,  and 
confequently  the  alteration  of  fuch  dark  w^eather,  is 
often  before-hand  perceived,  by  fome  few  finali 
drops  of  rain,  hail,  or  fnow,  now  and  dien  falling, 
before  any  alteration  hath  been  in  the  weather ; 
which  probably  is  from  the  cold  meeting  fome  of  the 
flraggling  vapours,  or  the  uppermoft  of  them,  and 
condenfing  them  into  drops,  before  it  arrives  unto, 
and  exerts  itfelf  upon  the  main  body  of  vapours 
below. 

From  what  has  been  faid  it  appears,  that  the 
clouds  are  a  vaft  heap  of  vapours  exhaled  from  fea 
and  land,  and  raifed  to  that  height  in  the  air,  where 
they  become  of  equal  weight  or  gravity  with  the  air; 
in  thofe  parts  therefore  they  float  and  fwim,  and  by 
flriking  one  againfl;  the  other,  and  mixing  one  with 
another,  they  coalefce,  or  thicken,  and  become  more 
denfe  and  weighty.  The  thinner  or  jvirer  the  clouds, 
are  the  lighter  and  higher  they  foar  ;  but  the  more 
denfe  they  are,  the  weightier  ;  and  the  nearer  they 
ride  to  the  earth.  The  clouds  are  from  about  a  quar¬ 
ter  of  a  mile  to  a  mile  high.  The  wonderful  variety  in 
the  colours  of  clouds,  is  owing  to  their  pavticuiar  fi- 
tuation  to  the  fun,  and  the  different  refleffions  of  hi6 
light :  the  various  figure  ©f  the  clouds  refults  from 
their  ioofe  and  voluble  texture,  revolving  into  any 
form,  accordii^  to  the  different  force  of  the  winds. 
Y/hen  various  heaps  of  clouds  are  driven  together 
by  the  agitation  of  the  winds,  they  mix  and  run  into 
one  body,  and  thus  diffolve  and  condenfe  each  other 
into  their  former  fubftance  of  water  ;  alfo  the  cold- 
nefs  of  the  air  is  the  greateft  means  to  colled,  com. 
pad,  and  condenfe  do-uds  into  water. 
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The  manner  how  vapours  are  precipitated  by  the' 
cold,  or  1  educed  into  drops,  is  conceived  to  be  thus  : 
vapours  being  as  we  have  laid,  no  other  than  inflated* 
blaodei  s  of  water  ;  when  tiiey  moet  with  a  colder* 
ail  than  what  is  contained  ni  them,  the  contained  air' 
is  reduced  intb  a  lefs  Ipace,  and  the  w^atery  fliell  or' 
cale  tendered  thicker,  by  that  means  fo  a-s  tobecome' 
iieavier  than  the  air,  by  which  they  are  buoyed  up, 
and  confequently  mufl:  needs  fall  down  ;  alfo  manv 
of  thole  thickned  bladders  rnii  into  one,  and  fo  form 
drops,  greater  or  fmaiier,  accordfng  to  the  quantity 
of  vapours  colleffed  togetlier.  As  "to  the  rain  of  dif 
fe.rent  places,  we  have  in  fome  of  our  Pbihfoph'ical 
'P rmtfadiions ^  the  quantity  afligned,  particularly  in 
No.  321  \ve  have  thelh,  viz.  The  depth. of  the  rain 
ail  one  year  with  another,  in  Enghfli  rneafure,  if  ft 
^as  todlagnate  on  the  earth,  wnnld  amount  unto  at‘ 
Toiunlym  Lartcaflpe,  forty-two  inches  and  a  half  ;  at 
Upmjnfer  in  Effex,  nineteen  inches  and  a  quarter  ;  at ,, 
Zurich  \\r Switzerland,  thiny-two  inches  and  aquar-  ' 
ter  ;  at  Pifa  in  dUily-,  forty -three  inches  and  a  quar¬ 
ter  at  Paris  in  Prance,  nineteen  inches  ;  and  ar 
'^dj-e  Mi  Flanders ,  twenty-four  inches. 


Hail  is  thus  generated  :  wlien  the  cloud  which  rain-- 
eth  is  very  high  in  the  air,  cr  when  all  the  reo-ions 
ot  the  air  are  very  cold,  the  falling  drops  of  water 
are  congealed  thereby,  and  grow  into  a  glacy  fub- 
itance,  lomewhat  white  and  hard,  of  different  fize. 
and  hgure,  according  to  the  particles  of  water,  the 
degrees  of  heat  and.  cold,  and  the  wind,  &;c. 

Snow.  . 

Snow  is  produced  thus  :  when  the  varotrrs  are 
become  conliderably  condenfed,  yet  not  fo  far  as  to 
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become  liquified,  or  difiblved  ihto  water,  then  Ly 
a  fpecial  degree  of  coldnefs  in  the  upper  air,  the 
particles  of  the  condenfed  vapours  are  compelled  into 
a-  hard,  rigid,  and  glacy  fubilance,  feveral  of  which 
adhering  together,  form  little  fleeces  of  a  white  fub’. 
•fiance,  fomewhat  heavier  than  the  air  ;  and.  there¬ 
fore  defcend  in  a  flow  gentle  manner. 

The  Caufes  of  Ice,.  Thunder,  Lightriiug;*, 
the  Aurora  Borealis,  Ignis  Fatuus,  and 
the  Pcainbow. 

A 

Firfl,  Ice  and  freezing  are  fiippofed  to  he  the  efl- 
fecls  of  nitrous  particles  which  beino-  fharp  and 
pointed,  iniinuiite  themfelves  into  tlie  pores  of  wa¬ 
ter,.  dew,  &:c.  and  thereby  fix,  cryflialize,  and  hard¬ 
en  the  fuperficies  thereof  into  thofe  fubflances  which 
we  call  ice,  &c. 

Second!}/,  Ihimder  proceeds  from  an  hetssrogene- 
ous  commixture  of  the  efRu\aa  or  exhalations  of  ful- 
phurous,  nitrous,  and  inflammable  bodies  in  the  air, 
which  ferment,  kindle  into  flames,  and  make  liorri- 
ble  exploiflons  (like  gunpowder^  which  wc  call  thun¬ 
der  and  lip-htnino;. 

O  O 

'  Thirdly,  1  he  Aurora-Borealis,  or  northern  lights, 
are  produced  alfo  fro-m  nitro-flilphurous  vapours, 
.which  are  thinly  fpread  through  the  atmofphere  high- 
,€r  than  the.  clouds,,  and  by  fermentation  take  fire, 
and  the  exploifion  of  one  portion  kindling  the  next, 
.the  flallies  fucceed  one  another  till  all  the  vapours 
.wdthin  their  reach  are  feton  fire  ;  the  flreams  where¬ 
of  will  appear  to  converge  towards  the  zenith  of  tfle 
dpeclator,  or  the  point  over  oUr  heads. 

Fourth,  The  Ignis  Fatuus  or  Jack-with-a-lan- 
thom,  is  fuppofed  to  be  nothing  elfe  but  a  fatufldu- 
ous  and  fulphurous  vapour,  .which  appears  lucid,'  and 
is  wafted  about  by  the  air,  near  the  earth’s  furface, 
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like  ^  Hglit  in  a  landiorn  :  fucli  like  ^v'a-poiirs  kindlrag 
‘in  the  ferene  air  in  the  night,  appear  Hke  falling 
ftars.,  and  are  therefore  fo  called  •  ^ 

Laftly,  The  Rainbow,  one  of  t?he  hneft  ph^nome- 
of  nature,  exifts  in  falling  rain  or  dew,  and  is 
■pro^nced  by  refiedion  and  refraction  of  the  fun^s^ 
rays  in  the  aqueous  particles tbe  manner  whereof,, 
and  the  wonderful  properties  of  the  bow,  too  large: 
and  many  to  be  here  explained,  may  be  feen  in  Mr, 
Martin’s  P hilofophlcdl  Grammar , 

And  now  let  ns  paufe  a  little  and  reflect:— -and, 
upon  the  whole  matter,  what  lefs  can  be  concluded,, 
than  that  there  is  a  Being  infinitely  wife,  potent  and  i 
kind,  who  is  able  to  contrive  and  make  this  glorious . 
f.ene  of  fhings? 


CHAP.  XII. 


Nations  compared  with  each  other ^  c^c. 

TH  E  ill  If  differeuce,  in  comparing  ^  barbarousi' 
with  a  polite  nation, ,  tha^t  vifibly  oilers,-  is  titer 
longevity  of  the  inhabitants  of  polilhed  countries,  a- 
bove  the  favage  tenants  of  the  foreft.  A  life  of  fe- 
venty,  eighty,  and  even  an  hundred  years,  is  ve-i^' 
common  in  fever;^!  parts  of  Europe,  where  the  inha¬ 
bitants  are  reduccfi  into  luted  fociety  :  but  -throughi 
all  the  wilds  of  Tartary,,  nay,  if  we  extend^the  vieVv 
to  the  northern  j^rts  of  Armriica,  that  lifcisihoii^fttl 
long  whi<^  reaches  threefcore.  ^ 

The  viciihtiides  of  feafon,  the  long  failings,  fhb: 
confequent  repletion  jupon  finding  the  -precarioits 

while  :wann^wiA 
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and  long  protraded  vigils,  all  contribute  to  Iborten 
the  human  fpan,  and  no  habitude  can  reconcile  them 
to  our  natures.  From  hence  we  fee  how  v-ery  wrong 
thofe  parents  are,  who  attempt  to  improve  the  health 
and  ftrength  of  their  children  by  too  hard  an  educa¬ 
tion  ;  and  though  iome  may  furvive  fuch  attempts,, 
they  feem  infenfible  how  many  die  under  the  experi¬ 
ment.  Peter  the  Great,  in  order  to  teach  fome  chil¬ 
dren  to  be  perfect  failors,  inftitu-ted,  that  they  I'hotild 
be  permitted  to  drink  only  fea-water  ;  their  in{lruc> 
tors  obeyed  the  order,  but  all  the  children  died. 

There  are  ftill  however  fome  pliyficai  caufes,  which 
contribute  to  keep  the  inhabitants  of  thofe  ex*te|]^ve 
regions  barbarous ;  and  among  the  red:  mny  be 
kerned  the  want,  of  corn.  In  thofe  coui^ries,  which 
lie  even  in  a  more  foiithern.  latii^ude  than  Lnglaody 
the.  inhabitants  find  that  they  are  incapable  of  pro-- 
ducing  corn.  To  what  ihall  we  attribute  this  fur- 
prifmg  defied?  Not  to  the  foil,  for  that  is  at  once 
deep  and  fertile,  nor  to  the  coldnefs  of  the  climate,, 
for  colder  climates  in  Europe  produce  corn  in  abun¬ 
dance  :  to  their  immenfe  forefts  alone  can  this  defe6b 
of  vegetation  be  aferibed.  Every  tree  has  its  ow^n 
humid  atmofphere  around  it,  infomuch  that  farmersr 
generally  find  their  neighbourhood  noxious  to  fieldii 
of  corn ;  a  foreft  of  trees,  by  loading  the  atmofe 
phere  with  two  much  humidity,  is  feill  more  hurtful. 
If  we  examine  the  foil  upon  which  forefts  (land,  we 
{hall  in  general  find  it  cold,  moift,  and  covered  with; 
whaler  ;  in  fuch  therefore  it  cannot  be  expelled  cornt 
fiiould  be  produced  in  any  quantities,;  and  even  tho^- 
die  forefts  fiiould  be  cleared  away,  yet  this  cannot 
be  done  to  fuch  a  fufficient  extent  as  to  prevent  the. 
humidity  of  the  wide-extended  neighbouring  foreft^ 
to  injure  every  labour  of  the  hufbandman. 

Thus  we  fee  every  country  capable  only  of  a  gra¬ 
dual  improvement,  as  well  with  regard  to  its  natural 
qualities,  as  to  the  mofal  character  of  its  inhabitants. 
The  foil  muft  be  cleared,  not  ia  fpots,  but  ia  trads. 
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the  moft  extenfive,  before  it  acquires  any  degree  of 
fertility  ;  the  inhabitants  mud  become  nimierotis  be¬ 
fore  they  grow  polite. 

Attempting  to  introduce  polite  manners  into  a  bar- 
barbarous  and  ill-peopled  country,  is  as  vain  an 
endeavour,  as  by  clearing  away  in  the  midft:  of  a 
fored,  to  attempt  to  produce  corn.  Politenefs  may 
be  introduced  into  any  country  too  foon  ;  and  in 
that  under  our  notice  this  actually  has  been  the 
cafe. 

Their  great  monarch  Peter  erroneouily  fancied, 
that  by  fending  the  inhabitants  of  a  polilhed  country, 
to  people  thofe  regions,  he  would  improve  the  crigr- 
iial  inhabitailts  in  the  duties  of  fociety  ;  time  howe¬ 
ver  has  Ihewn,  that  thofe  unhappy  gentlemen  who 
were  banifhed  to  this  region  of  defolate  derility, 
were  iucapable  of  introducing  happinefs  among  the 
natives  ;  with  all  their  arts  and  knowledge,  were 
even  more  helplefs  than  the  rneaned  of  them 
Nature,  that  true  benefador  of  mankind,  quickly 
evinced,  that  favage  cudoms  were  the  mod  fit  for  ra¬ 
vage  inhabitants.  The  polite  Europeans,,  with  all 
thofe  refined  dedre  of  education,  and  liable  to  all¬ 
thole  wants  which  arife  from  connefled  fociety,- 
found  themfelves  among  a  people,  whofe  only  willi 
W'as  to-  live,  who  placed  more  happinefs  in  the  great- 
n'efs  tlian  delicacy  of  the  meal,  who  were  unaccuf- 
tomed  to  thefe  ddbtious  w'ants,  which  arife  when  our 
real  necellities  are  lupplied  ;  who  were  iufenfible- 
how  thofe,  who  wanted  no  fenfual  enjoyment,  could* 
dill  be  unhappy  ;  what  then  could  miilionaries  do  in- 
filch  a  country  >  They  were,  indead  of  refinino-  the 
inhabitants,  obliged  to  comply  with  their  barbarous 
manners;  and 'indead  of  bringing  over  the  coun¬ 
try  from  barbarifm,  they  became  themfelves  barbav 
rians. 

Peter  fhould  have  behaved  as  the  Portiiguefe  did' 
in  fimilar  circiimdances,  to  the  polite  Chinese,  alrea- 
dy  indrmded  in  th^  luxuries  of  life.  They  lent  mil» 
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fionariesy  who  where  capable  of  ,  improving  them  in 
fpeculative  knowledge,  and  the  Iciences,  and  fach 
-inefTengers  were  gladly  received :  to  the  wild  Ame- 
picans,  they,  on  the  contrary,  fent  men  who  had 
‘  11^  ^nd  more  perieverance,  men  who  w^ere 

capable  of  inflrinfling  the  inhabitants  how  to  culti¬ 
vate  the  earth,  and  to  improve  the  produdbons  of 
natiite. 

'  ns  then  here  paiife,  to  confider  the  whfclom  of 
^an  in  fuiting  himfelf  to  the  climate,  the  foil,  the 
fociety  in  which  he  ha»  been  born,  il hofe  peculi¬ 
arities,  which  we  are  too  apt  to  call  barbarous,  be- 
caixfe  they  differ  from  our  own,  are  often  the  effedl: 
of  fine  contrivance  and  w'ell-guided  fagacity.  Should 
>ve,^  for  inflance,  condemn  the  clumfy  ihoe  of  an' in¬ 
habitant  of  the  north,  how  juftly  might  he  laugh  at 
our  ignorance,  fince  they  prevent  him  from  fiilking  in 
yhe  deep  knows,  with  which  the  country  is'  generally 
covered  Should  we  call  the  Tartar  babarous,  becaufe 
|ie  eats  his  horfe,  w'ould  he  not  juflly  deride  our  de¬ 
licacy,  fince  the  flefli  of  animals,  as  they  approach  the 
aortii,  is  in  general  more  tender  than  that  of  fouthern 
jpunals;  and  horfe  fielh  in  d"artai*y  is  probably  the 
^^reatefl  delicacy  they  have?  Should  we  objedt’  to  his 
.ondnefsTor  diilllled  milky  who  knows  but  this  may 
ie  a  oelicacy  yet  untafled  in  Europe,  as  the  prepa- 
ation  is  certainly  a|  chyinical  fecret  unknown  to  the 
r^oliteff  European,  who  are  incapable  of  extradling 
I  fpirit  from  milk  ?  Should  We  condemn  them  for 
ceeping  the  oodies  of  the  dead  longer  than  w^ep  they 
nay  juitly  anfVer,^  that  with  them  bodies  are  found 
lot  to  corrupt  fo  foon  as  with  us  *  and  as  no  incon- 
enience  attends  this  cuftom,  it  is  butatn  innocent 
naik  of  refpedt  to  the  dead.  If  theiis l^i^feiiage  be 
lefedtive  and  barren,  they  have  but  few  i?feas,  and 
onfequeutly  do  not  want  a  language  more  copious. 

1  hey  wvint  an  exalted  imderflanciing  •  and  happy  it 
3  for  them  that  they  labour  under  this  defedl.  The 
reated  underdanding  of  individual,  doomed- 1©- 
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procure  food  aod  cloathing  for  himfelf,  can  but  bare¬ 
ly  fupply  him  expedients  to  prolong  his  exiftence 
from  day  to  day.  But  Jhould  u'e  fuppofe  him  one  oi< 
a  large  community,  performing  only  his  fhare  of  the 
eommcju  bullnefs,  he  then  gains  leifure  for  intellet-: 
tual  pleafures,  and  enjoys  the  happpinefs  of  reafor: 
and  refle^hon. 

Proceeding  in  our '  intellecflual  map,  ^ye  now  de¬ 
scend  lower,  to  thofe  happy  climates  pofFefled  b}; 
the  polite  inhabitants  of  the  temperate  zone,  were 
the  foil  hath  been  fertilized  by  long  culture,  where 
the  1  iver  glides  in  a  charmel  not  its  own,  where  ali 
?a^^re  feems  to  put  on  the  face  of  art,  where  the 
brute  animals  are  in  perfeifl:  fubje^tion,  and  calmly  re: 
ceive  laws  from  man ;  to  regions,  along  which  the: 
furveyor  has  laid  his  meafuring-line  where  every  lawii 
iMS^d  fojmtain  is  claimed  by  fome  proprietor. 

H^ppy  were  it  for  thofe  climes,  did  not  the  fame; 
h7e_OJaveniencies  arife  from  too  great  a  population! 
which,  in  the  countries  already  defcribed  proceed  froni 
being  too  thinly  inhabited.  The  more  a  country  i; 
peopled  to  a  certain  degree,  the  better ;  but  there  i: 
a  point  beyond  which  ev-en  a  muk-ipHcity  of  inhabitant: 
I’ender  each  other  unhappy.  It  is  then  that  penal  law 
ar'C  encreafed,  that  wars  are  engaged  in,  in  whicS 
the  end  only  ferve  to  lelTen  the  number.  Among  p'oi 
Mte  nations  whatever  may  be  the  pretext  for  war,  if  ii 
be  examined  to  the  bottom,  w-iii  be  found  to  proceed 
from  a  nation,  by  long  peace  becoming  too  numerous; 
and  confequently  defirous  of  occupying  thofe  region! 
polfeCed  by  another :  indigated  by  the  fame  motives; 
the  rival  nation  aniwers  the  challenge,  both  fight 
fome  two  trr  three  hundred  thoufands  aye  {lain  oi 
either  and  each  nation  thus  dimioifiied  of  iti 
iiihabitauts^  now  begins  to  look  round,  and  to  fin 
that  the  furvivors  are  not  too  numerous  to  defirpt 
each  Gther^s  internal  welfare.  Thus  a  peace  is  cop; 
eluded,  widch  leaves  bo^  nations  in  the  very  fami 
^if ciAJldbuiices  which  they  began  the  war  ^  wit; 
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only  this  difference;  that  the  inhabitants  on  both  Od^ 
are  reduced,  and  more  nearly  proportioned  to  the 
extent  of  the  country  which  they  poflefs. 

if  we  compare  the  encreafe  of  a  colony  newly 
pUDte.d;  With  that  of  an  equal  number  of  the'mother* 
pou  ltry  at  home  we  fliall  in  general  find,  that  the« 
former  breed  up  five  children  for  one  bred  up  by  the 
fatter  In  the  rnother-coilntry.,  from  being  al4ady 
too  populous,  marriages  are  not  entered  into,  as  the 
contiading  pai  ties  are  not  able  to  maintain  their  offl 
Ipring  :  in  colonies,  where  a  proper  extent  of  country 
IS  prduppofed,  nothing  more  than  increafe  of  labotir 
is  fiifficient  no  maintain  a  numerous  progeny,  which 
growing  up,  are  foon  able  without  further  affiftahee 
to  rramtaiii  them  felves.  Thus  colonies  have  ever 
cultivated  commerce  rather  than  war,  imtill  they 
could  fpiead  no  farther  ;  and  then,  from  the  riatiiral 
inconvenience  of  too  great  population  they  arrived  at 
attempting  to  invade  that  property  amono*  their 

force  which  they  were  unable  to 
jpofTefs  by  legal  means.  War,  therefore,  uncea§ng 
\|Var  IS  the  confequence  of  refined  fociety  :  it  is  a 
natural  evil,  which  arifes  from  the  nature  of  tin  liap- 
py  and  well  regulated  conftitutidn,  'ivHieh 
creafe  ;  and  every  country  is -capable  of  fuppoi-ting 
only  a  determinate  number  of  inhabitants, 

•  if  we  compare  the  bodies  of  the  inhabitants  of  the 
temperate  climates  with  thofe  which  lie  to  the  north 
orfouth,  we  lhall  find  the  pores  of  the  flcin  much 
larger  than- in  any  other  part  of  the  globe,  and  a 
manifelf  difference  in  this  particular,  Exceflive  heat 
oi  cold  conti  adt  the  pores  of  the  Ikirr  j  and  thofe 
who  hive- been  long  adcuilomed  to  either,  are  found 
no  way  fubjedl^to  thofe  profufe  fweats,  whichdrie^ffe- 
j^art  of  Europe  are  the  confequences- of  kbohr  : 
irdm  heiice  the  Europeans  derive  a  continuance  'of 
J^ohth  and  ”  vigour  ;  fOr  their  bodies  daily  lofmg  mi 
one  part,  and  receiving-  ne\wfupphes  on  another,  are 
cuntlhuafly  changing-  andy  if  we  may  fd‘e»prefs'% 
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afe  thus  always  new  :  whereas  In  the  cold  and  hot; 
(Clhuates,  the  bodies  of  the  natives  do  not  receive  fo: 
eafily  addition  and  lofs,  and  confequently  continue: 
more  conftantly  the  fame.  This  will  fufficiently  ac- 
count  for  the  ditierence  between  climates,  in  reVpea 
to. youth  and  age  •  an  inhabitant  of  the  north,  or  the:, 
equator,  is  old  at  twenty-five,  but  continues  to  fup- 
port  nature  in  this  ftate  of  premature  debility  for  fe- 
-verai  years  ;  while  an  Luropean,  on  the  contrary,, 
feldom  feels  either  the  effeds,  or  difcovers  the  wrin-' 
kies  of  ^>ge,  till  he  is  pad  fifty,  and  then  declines  irh- 
to  the  vale  of  years  with  precipitation. 

That  permanent  vigour  of  the  body  is  alfo  the  moft 
^proper  to  fupply  a  fund  of  materials  to  fupply  the:^ 
mind  ;  as  the  loul  often  fyrapathizes  with  the  decay¬ 
ing  outward  frame,  before  an  inhabitant  of  the  fri¬ 
gid  or  torrid  zone  has  an  opportunity  of  growing: 
learned,  he  is  grown  old  :  the  feafon  for  memory' 
and  invention  is  pad: ;  and  he  is,  from  the  naturilf 
infirmities  confequent  upon  age,  more  defirous  of- 
preferring  the  acqufitions  of  knowledge  he  has  made,, 
than  of  treafuring  up  neN\\  the  contrary,  the:- 

philofopher  of  the  temperate  climate,  has  a  long  pe¬ 
riod  in  which  to  colled  his  indudions  ;  and  as  from; 
the  nature  of  the  climate,  a  greater  variety  of  objeds; 
offer  inflrudion,  fo  he  has  a  longer  period  to  enjoy  , 
the  fruits  of  his  acquifition. 


j 

_  • 

On  Men,  Manners,  and  Tliiiigs.  ' 

A  Brave  man  is  not  fuddenly  elated  by  profperity,, 
or  depreffed  by  adverfity  :  fo  the  oak  difplaysfi 
not  its  verdure  on  flm^s  firft  approach  ;  nor  droopsi 
on  its  fird  departure. 

^  The  works  of  a  perfon  that  builds,  begin  imme¬ 
diately  to  decay  ;  while  thofe  of  him  who  plants  be-- 
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■gin  djreaiy  to  improve  :  in  this,  planting  promifes 

nioie  laiung  plealure  than  building. 

\Vc  have  obferved  univerfaliy,  that  the  quarrels  of 
friends  in  the  latter  part  of  life  are  never  truly  re¬ 
conciled  :  a  wound  in  the  bark  of  young  trees  may 
be  foon  grown  over,  as  to  leave  no  fear  ;  the  cafe 
IS  diiierent  in  regard  to  old  people  and  timber  ;  the 

accountable,  ,  from  the  decline 
ot  the  locial  paihons,  and  the  prevalence  of  fpleen 

udpicion  and  rancour,  towards  the  latter  part  of 
lire.  ■ 

There  is  nothing  fo  difagreeeble,  as  to  hear 
weak  and  ler vile  people  repeat  with  admiration  every 
,iilly  fpeech  that  fads  from  a  perfon  of  rank  and  for¬ 
tune:  the  nonfenfe  grows  more  naufeous  thro' the 

niedium  of  their  admiration,  and  Ihews  the  venality 

of  vulgar  tempers,  who  confider  fortune  as  the  nod, 
dels  of  wit.  ^ 


What  pleafure  it  is  to  pay  one's  debts  1  it  feems  to 
flow  trom  a  combination  of  circumifances,  each  of 
which  is  produdive  of  pleafure  ;  in  the  firft  place,  it 
removes  that  uneabnefs  which  a  true  fpirit  feels  from 
dependance  and  obligation  :  it  alfords  pleafure  to 
the  creditor,  and  thereby  gratifies  focial  alfedion. 
it  promotes  that  future  confidence  which  is  fo  very 
tnterefting  to  an  honeft  mind  :  it  opens  a  profpefl: 
of  being  readily  fupplied  with  what  v/e  want  on  fu¬ 
ture  occaflons  :  it  leaves  a  confeioufnefs  of  our  own 
virtue;  and  it  is  a  meafure  we  know  to  be  right 
both  111  point  of  juftice  and  found  economy  ;  finally' 
it  is  main  fupport  to  Gmple  reputation.  ^ 

I  cannot  fee  why  a  perfon  fhould  be  efieerned 
haughty  on  account  of  his  tafie  for  fine  deaths,  any 
more  than  one  who  difeovers  a  fondnefs  for  birds, 
flowers,  &c.  imagination  influences  both  to  feek  a- 
mufement  in  glowing  colours.  I  appears  to  me,  a 
perfon  may  love  fplendour,  without  any  degree' of 
pride,  which  is  never  conneded  with  this  tafle;  but, 
■yvheii  a  peifoa  demands  homage  on  account  of  the 
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briery  ii6  then  it  ceafes  to  be  tafte,  and; 

coorme  r-es  mere  ambition  :  yet  the  world  is  not: 
err^:  :  r  candid  to  make  this  effential  diftindion. 

firft  inftatice  an  officer  gives  you  of  his  cou¬ 
rier  onfifi;  in  wearing  deaths  fuperior  to  his  rank.' 

'  •re  are  certain  fhapes  and  phyfiognomies  of  fbi: 
\u<.^ar  a  caft^  that  they  would  fcarce  win  refpeft 
tho^  they  were  embellifhed  with  a  drefs  as  tawdry  as; 
♦a  p'ui’pit  cloth. 

Verhaps  an  acquaintance  with  men  of  geiiius  is  ra¬ 
ther  reputable  then  fatisfadory  :  it  is  as  accounta- 
%le  as  it  is  certain,  that  fancy  heightens  fenfibility, 
ftrengthens  pafiion  ;  and  pafiion  makes  people  hu- 
"fiiorifts*  Yet  a  perfon  of  genius  is  often ‘expeded  tu 
dhew  more  diferetion  than  another  man;  and  this  on 
•OccdUnt  of  that  very  vivacity  which  is  his  greatefi 
dmpeidiment :  this- happens' for  waut^of  dirdnguilhiiig: 
betwixt  the  fanciful  talents,  and  the  dry  mathentatl- 
operations  of  the  judgment ;  each  mf  which,  in- 
difcrMnately,  gives  the  denemination  of' a  man  61 
*geUiUs. 

The- befl  time  to^anfwer  the  letters’ of ’•your  fnendsl 
is  the^ moment  you  receive  them  ;  then  the  warmd: 
of  Tri^ttdfhip,  and  the  intelligence  received,  mufi! 
Torcibly* To-operate . 

' Prudent tnen-lhoulddobk  up^their^imljtiv^s  ;  .givit^; 
'My  tk^h'rintim^es’ a^  key . 


CH'^A'P' 


I 


C  H  A  P.  XIII* 


The  Art  of  D  K  A  w  i  n  g. 

Though  feme  may  look  upon  Drawing  as 
one  of  thofe  accompliihmerits  wlibh  ate  rather 
ornamental  than  ufeful,  yet  fo  elegant  anci  agreeable 
amufement  for  the  leifure  hours,  as  the  art  ol  draw¬ 
ing  affords,  fhould  oy  no  means  be  neglected  in  the 
education  of  youth  ;  eipecially  wdiere  any  genius  or 
inclination  that  way  is  difeovered  in  the  pupil ;  and 
w'e  are  fo  far  from  being  of  opinion  that  it  is  mere¬ 
ly  ornamental  :  for  befides,  it  is  of  great  ule  to 
Painters,  Engravers,  Architefts,  Engineers,  Gar- 
.deners,^  Cabinet-makers,  Carvers,  Embroiderers, 
Statuaries,  1  apeftry-weavers,  and  many  others  con- 
'cerned  in  Dcfigning, 

Of  the  proper  Materials,  and  the  ManncK 

of  ufing  the7n  . 

The  find:  thing  neceflary  is  to  furniih  yourfelf  with 
proper  materials,  fuch  as  black-lead  pencils,  crayons 
of  black,  white,  or  red  chalk,  crow-quill  pens,  a 
rule  and  compafTes,  camePs-hair  pencils,  and  Indian 
ink.  Accuftom  yourfelf  to  hold  your  pencil  farther 
from  the  point  than  you  do  a  pen  in  WTiting,  which 
will  give  ynu  a  better  command  of  it,  and  contribute 
to  render  your  ftrokes  more  free  and  •  bold.  The 

I 
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life  of  your  pencil  is  to  draw  the  firfl:  llcetch  or  out¬ 
lines  of  your  piece,  as  any  flroke  or  line  that  is  a- 
iTsifs,  may  in  this  be  more  eafily  rubbed  out  than 
in  any  other  thing  ;  and  when  you  have  made  your 
llcetch  as  correct  as  you  can  with  the  pencil,  you  may 
then  draw  carefully  the  bell  out-line  you  have  got 
with  your  crow-quill  pen  and  Indian  ink;  after  which 
you  may  difcharge  the  pencil-lines,  by  rubbing  the 
piece  gently  VvUth  the  crumbs  of  ftale  bread-  Having 
thus  got  your  out-line  clear,  your  next  work  is  to 
lhade  your  piece  properly  (for  wdhch  wm  fliall  give 
more  particular  direftions  in  another  lelTon)  either 
by  drawing  fine  ftrokes  with  your  pen  where  it  re¬ 
quires  to  be  fiiaded,  or  by  walking  it,  with  your  hair 
pencil,  and  the  Indian  ink.  As  to  your  rule  and 
compafles,  they  are  never  or  very  rarely  to  be  ufed, 
except  in  meafuringtlie  proportions  of  your  figures 
after  you  have  drawn  them,  to  prove  whether  they 
are  right  or  not ;  or  in  houfes,  fortifications,  and  o- 
ther  pieces  of  architedlure. 

Of  dj' awing  Lines,  Squares,  Circles,  and^ 
other  regular  and  irregular  Figures, 

Your  firft  pradlice  mull:  be  to  draw  ftraight  and 
ctirved  lines,  with  eafe  and  freedom  upwards,  down¬ 
wards,  Tideways  to  the  right  or  left,  or  in  any  direc¬ 
tion  whatfoever  :  you  muft  alfo  learn  to  draw  by’i 
command  of  hand,  fquares,  circles,  ovals,  and  otlier 
geometrical  figures  ;  for  as  the  alphabet,  or  a  know¬ 
ledge  of  the  letters,  is  an  introduction  -to  grammar,, 
fo  is  geometry  to  drawing.  Be  fure  to  make  your- 
felf  perfectly  malter  of  one  figure  before  you  ]moceedl 
to  another ;  the  advantage,  and  even  necelfity  ofi 
this,  will  appear  as  you  proceed.  It  is  praCtice  more: 
than  precepts  that  mult  teach  you  the  art  of  drawings 
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Two  obfervaDons  more  may  be  proper  with  regard 
to  drav/ing one  is,  that  the  pupil  accuftom  himfelf 
to  draw  all  his  figures  very  large,  which  is  the  only 
way  of  acquiring  a  free,  bold  manner  of  defigning  / 
the  other  is,  that  he  practice  drawing  till  he  has 
gained  a  tolerable  maftery  of  his  pencil,  before  he 
attempts  to  lhadow  any  figure  or  obied  of  any  kind 
whatever. 


Light  and  Shade. 

It  is  this  which  gives  the  appearance  of  fnbftance. 
fhape,  diflance  and  difiindion,  to  whatever  bodies 
you  endeavour  to  reprefent,  whether  animate  or  in¬ 
animate  :  your  beft  rule  for  doing  this,  is  to  confider 
from  what  point,  and  in  what  direcflion  the  light  falls 
upon  the  objeds  which  you  are  delineating,  and  let 
all  yourliglits  and  fliades  be  placed  according  to  that 
dmedion  throughout  the  whole  work  :  that  part  of 
the  objed  muft  be  lighted:  which  hath  the  light  mod 
diredly  oppofite  to  it  ;  if  the  light  falls  fidew^ays  on 
your  pidure,  you  muft  make  that  fide  which  is  oppo¬ 
fite  to  itlighteft,  and  that  fide  which  is  fartheft  fi'Om 
it  darkeft.  If  you  are  drawing  the  figure  of  a  man, 
and  the  light  be  placed  above  the  head,  then  the 
top  of  the  head  muft  be  made  lighted:,  the  ihoulders 
next' lighted:,  and  the  lower  part  darker  by  degrees.  ^ 
That  part  of  the  objed  whether  in  naked  figures,  dr 
drapery,  or  buildings,  that  ftands  fartheft  out,  mud: 
be  made  the  lighted:,  becaufe  it  comes  neared:  to  the 
light  ;  and  the  light  lofeth  as  much  of  its  brightnefs, 
by  how  much  any  part  of  the  body  bends  inward, 
becaufe  thofe  parts  that  ftick  out  hinder  the  ludre 
and  full  brightnefs  of  the  light  from  ftkking  on  thofe 
parts  that  fall  in.  Titian  ufed  to  fay,  that  he 
Jkne\y  no  better  rule  for  the  cliftribution  •  of  liglits 


172  rhe  SCHOOL  0/  W  1  S  D  O  M, 

and  fliadows,  than  his  obfervations  drawn  from  a 
bunch  of  grapes.  Sattins  and  filks,  and  all  other 
Ihining  have  certain  glancing  refleclionsj  ex-  • 

ceeding  bright  where  the  light  falls  flrongeft  :  the 
like  is  feen  in  armour,  brafs  pots,  or  any  other  glit¬ 
tering  metal,  where  you  fee  a  fudden  brightnefs  in 
the  middle,  or  centre  of  the  light  which  difcovers 
the  Ihining  nature  of  fuch  things.  Obferve  alfo, 
that  a  ftrong  light  requires  a  ftrong  fl-ade,  a  faint¬ 
er  light  a  fainter  lhade  ;  and  that  an  equal  balance  be 
preferved  throughout  the  piece  between  the  lights 
and  lhades.  Thofe  parts  which  muft  appear  round 
require  but  one  ftroke  in  lhading,  and  that  fome- 
times  but  very  faint  ;  fuch  parts  as  fliould  appear 
(Jeep  or  hollow,  require  two  ftrokes  acrofs  eaclj  other, 
or  fometimes  three,  which  is  fufficient  for  the  deep- 
eft  ftiade.  Take  care  alfo  to  make  your  out-lines 
faint  and  fmall  in  fuch  parts  as  receive  the  light ;  but 
where  the  lhades  fall,  your  out- line  muft  be  ftrong 
and  bold.  Begin  your  lhadings  from  the  top,  and 
proceed  downwards,  and  ufe  your  utmoft  endea¬ 
vours  both  by  pracbice  and  obfervation  to  learn  how 
to  vary  the  fhadings  properly,  for  in  this  confifts  a 
great  deal  of  the  beauty  and  elegance  of  drawing.  A- 
nother  thing  to  be  obferved,  that  as  the  human  fight 
is  weakened  by  diftances,  foobjebls  muftfeem  more  or 
lefs  confusM  or  clear  according  to  the  places  they 
hold  in  the  piece  :  thofe  that  are  very  diftant,  weak, 
faint,  and  confusM  :  thofe  that  are  near  and  on  the 
’foremoft  ground,  clear,  ftrong,  and  accurately  fi- 
nilhed. 


Flowers,  Fruits,  Birds,  Beafts,  dre. 

The  beft  thing  you  can  do  is  to  flirnifli  yourfelf 
with  good  prints  or  drawings  by  way  of  examples, 
and  with  great  care  and  cxadnefs  to  copy  them  ;  if 
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il'?  ^  the  forehead, 

and  draw  the  nofe,  the  upper  and  under  jaw,  and 

flop  at  the  throat ;  then  go  to  the  top  of  the  he^C, 

and  form  the  ears,  neck,  and  continue  the  line  till 

you  have  given  the  full  lhape  of  the  buttock  ;  then 

form  the  bread:,  and  mark  out  the  legs  and  feet,  and 

all  the  fmaller  parts,  and  lad  of  all  finilli  it  with  the 

Jiroper  diadows.  It  1$  not  amifs,  by  way  of  orris- 

rnent,  to  give  a  fmall  ftetch  or  landikip,  and  let  it 

be  fuitable  and  natural  to  the  place  or  country  of 

yo'i  draw :  much  the  fame  may  be  faid  with 
regard  to  birds. 


Drawing  Eyes,  Ears,  Legs,  Arms,  Hands, 

Feetj  <6rc. 


As  to  the  drawing  of  eyes  and  ears,  leas  and 
arms,  you  will  have  veiy  little  mpre_  to.  do  than  to 
copy  carefully  the  pamples  \yhich  are  given  you  in 
plates  ;  but  the  aidions  and  podures  of  the  hands  are 
fo  many  and  various,  that  no  certain  rules  can  be 
given  for  drawing  them,  that  will  univerfally  hold 
good  :  yet  as  the  hands  and  feet  are  difficult  roern- 
bers  to  draw,  it  is  very  necelTary,  and  well  worth 
While,  to  bedow  fome  time  and  pains  about  them 
carefully  imitating  their  various  podures  and  aftions’ 
io  as  not  only  to  avoid  all  lamenefs  and  iinperfeaion’ 
but  alfo  to  give  them  life  and  fpirit.  To  arrive  at 
this,^  great  care,  dudy,  and  pracdice  are  requifite  - 
particularly  in  imitating  the  bed  prints  and  drawinps 
you  can  get  of  hands  and  feet,  for  as  to  the  mecht 
meal  rules  of  drawing  them  by  lines  and  meafures 
they  are  not  only  perplext  and  difficult,  but  alfo 
contrary  to  the  pracdice  of  the  bed  maders.  One 
pneral  rule  however  may  be  given  (which  is  iini- 
Verfally  to  be  obferved  m  all  fubjecds)  and  that  is 
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not  to  finiih  at  firft  any  Ungle  part,  but  to  iketch  out 
faintly  and  with  light  Ifrokes  of  the  pencil,  the  ihape 
and  proportion  of  the  whole  hand,  W'ith  the  aflion 
and  turn  of  it ;  and  after  confidering  carefully  whe¬ 
ther  this  firft  ficetch  be  perfect,  and  altering  it  where¬ 
ver  it  is  aiiiils,  you  luay  proceed  to  the  bending  of 
the  joints,  the  knuckles,  the  veins,  and  other  fmall 
particulars,  which,  when  you  have  got  the  whole 
ihape  and  proportion  of  the  hand  or  foot,  wdll.not 
only  be  more  ealily,  but  alfo  more .  perfecftly  de- ■ 
ligned. '  .  •  '  •  ' 

Drawiitg  Faces, 

The  head  is  ufually  divided  into  four  equal  parts  ; 

I .  from  the  crown  of  the  head  to  the  top  of  the  fore¬ 
head  ;  a.  from  the  top,  of  the  forehead  to  the  eye¬ 
brows  ;  3*.  from  the  eyebrow's  to  the  bottom  of  the 
siofe  ;  4.  from  thence  to  the  bottom  of  the  cliin  : 

but  this  proportion  is  not  conftant ;  thofe  features  in, 
clifTerent  men  being  often  very  different  as  to  length 
and  Ihape  :  in  a  well  proportioned  face,  however., 
they  are  nearly  right.  To  dire(St  you  therefore  in; 
forming  a  perfeft  face,  your  firft  bufmefs  is  to  draw 
a  compleat  oval,  in  the  middle  of  which,  from  the, 
top  to  the  bottom  draw  a  perpendicular  line,  through 
the  centre  or  middle  of  this  line  draw  a  line  diame¬ 
trically  acrofs  from  one  fide  to  the  other  of.  your  o- 
val  :  on  thefe  two  lines  all  the  features  of  your  face 
are  to  be  placed  as  follow's  :  divide  your  perpendicu¬ 
lar  line  into  four  parts  ;  the  firft  muft  be  allotted  to 
the  hair  of  the  head,  the  fecond  is  from  the  top  of 
the  forehead  to  the  top  of  the  nofe  between  the  eye- 
bro'vs  ;  the  third  is  from  thence  to  the  bottom  of  the 
nofe,  .  and  the  fourth  includes  the  lips  and  chin. 
Your  diameter,  line,  or  the  breadth  of  the  face,  i$ 
always  fuppofed  to  be  the  length  of  five'  eyes. 
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you  mull  therefore  divide  it  into  five  equar  pai  ts, 
and  place  the  eyes  upon  it  fo  as  to  leave  ex¬ 
actly  the  length  of  one  eye  betwixt  them  :  this  is  to 
be  Linderffood  only  of  a  full  front  face  ;  for  if  it  turns 
to  either  fide,  then  the  diflances  are  to  be  leffened 
on  that  fide  which  turns  from  you,  lefs  or  more  in 
proportion  to  its  turning  :  the  top  of  the  ear  is  to 
rife  parallel  to  the  eyebrows,  at  the  end  of  the  dia¬ 
meter  line  ;  and  the  bottom  of  it  muff  be  equal  to 
the  bottom  of  the  nofe  :  the  noftrils  oupht  not  to 
come  out  farther  than  the  corner  of  the  eye  in  any 
face,  and  the  middle  of  the  mouth  muft  always  be 
placed  upon  the  perpendicular  line.  There  is  an  in¬ 
genious  device  which  perhaps  may  aflifl  you  in  form¬ 
ing  the  face  according  to  its  different  turnings,  and 
in  placing  the  features  properly  thereon.  Procure 
^  piece  of  box  or  other  fmootli  even  coloured  wood, 
and  get  it  turned  in  the  fhape  of  an  egg,  which  is 
pretty  nearly  the  fliai^e  of  the,^human  head  j  draw  a 
line  upon  it  from  point  to  point  longways::  divide 
this  line  into  two  equal  parts,  -  and  draw  another 
thro^  that  point  directly  acrofs  it  at  right  angles,  the 
features  being  drawm  on  thefe  two  lines  according  to 
the  rules  given  you  above,  which  will  produce  a  fore 
right  face.  Turn  the  oval  a  fmall  matter  from  the 
left  hand  to  the  right,  and  the  perpendicular  will  ap¬ 
pear  bent  like  a  bow  or  arch,  upon  which  the  parti¬ 
cular  features  are  to  be  drawn,  always  obferving  in 
what  manner  the  nofe  projefls  beyond  the  round  of 
the  oval  :  the  fame  muff  be  obferved  if  you  turn  the 
oval  from  the  right  to  tlie  left.  A  gi'eat  variety  of 
faces  may  be  fhewn  on  this  oval,  according  asyou  in¬ 
cline,  recline,  or  turn  it  more  or  Icfs  ;  and  a  fide 
face  mJiy  be  drawn  by  means  of  a  perpendicular,  on 
which  the  forehead,  nofe,  mouth,  and  chin  are  to 
be  defcribed.  Thefe  rules  being  thoroughly  under- 
ftood,  and  imprinted  in  your  mind  by  frequent  prac¬ 
tice,  w^e  doubt  not  but  you  will  be  able  in  a  little 
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time  to  draw  faces  from  your  own  fancy  and  inven¬ 
tion  ;  and  ygu  will  be  better  grounded  in  the  art  than 
thofe  who  merely  draw  from  prints  or  piftures,  with¬ 
out  underltanding  any  thing  of  the  rules  :  but  after 
this,  we  would  have  you  carefully  ftudy  and  copy  af¬ 
ter  the  befl  drawings  or  pictures  you  can  procure. 

I 


Defigning. 

Defigning  is  the  art  of  delieneating  or  drawing  the 
appearance  of  natural  objects  by  lines  on  a  plane.  It 
is  particularly  ufed  with  painters  for  the  idea  of  a 
large  work,  drawn  roughly,  with  an  intention  to  be 
executed  and  finiihed  with  propriety.  Iii  the  fimpleft 
fenfe,  the  defign  is  the  contour  or  oUt-Iine  of  the  fi¬ 
gures  or  things  intended  to  be  reprefented,  or  the 
lines  that  terminate  and  girciimfcribe  them.  Such  ” 
defign  is  fometimes  drawn  in  crayons  or  ink,  without 
any  fhadows  at  ail  :  fometimes  it  is  hatched,  that  is, 
the  fliadows  are  expreiTed  by  fenfible  lines,  ufually 
drawn  acrofs  each  other,  with  the  pen,  crayon,  or 
tjfigraver  ;  fometimes  again  the  fhadows  are  dono 
with  the  crayon  rubbed,  fo  that  no  lines  do  appear 
at  all ;  and  fometimes  the  grains  or  flrokes  of  the 
crayon  appear  as  not  being  rubbed.  Sometimes  the 
defign  is  waaihed,  that  is  the  fhadows  are  done  with  a 
]ieiicil  in  indiaa  ink,  or  in  fome  other  liquor  ;  and  o- 
tliers  the  defign  is  coloured,  that  is,  colours  are  laid 
•ijD,  much  like  thofe  intended  for  the  grand  work. 

The  qualities  or  parts,  required  in  a  defign,  ar^ 
corre^tnels,  good  tafbe,  elegance,  chararier,  diverfi- 
ty,  expreffion,  peripeclive.  Tafle,  is  an  idea  or 
manner  of  defigning,  which  arifes  either  from  the 
complexion  or  natural  difpofitlon,  or  from  education 
tlie  luallers,  ftudies,  &c.  Corredtnefs,  depends  prin- 
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cipally  upon  the  juftnefs  of  the  proportions,  and  a 
knowledge  of  anatomy-  Elegance,  gives  the  figure' 
a  kind  of  delicacy,  which  ftrikes  people  of  iiidgment, 
and  a  certain  agreeablenefs,  which  pleafes  every  bo¬ 
dy.  The  character,  .is  what  is  peculiar  to  each' 
thing,  in  which  there  muft  be  a  diveiTity,  iiiafmuch 
as  every  thing  has  its  particular  character  to  diftin- 
guilh  it.  The  expreffion,  is  the  reprefentation  of  an 
objecl,  according  to  its  character,  and  the  feveral  cir- 
cumhances  it  is  fiippofed  to  be  in.  The  perfpeclive, 
is  the  reprefentation  of  the  parts  of  a  painting  or  fi¬ 
gure,  according  to  the  fituation  they  are  in,  with  re-^ 
fpect  to  the  point  of  fight. 

Ihe  defign  or  draught  is  a  part  of  the  greateft  im¬ 
port  and  extent  in  painting  ;  it  is  acquired  chiefly  by 
application,  the  principal  rules  are  as  follows  : 

1.  1  hat  young  beginners  accuftom  themfelves  to, 
copy  after  good  originals  at  firfl:  fight  ;  not  to  ufe 
fquares  in  drawing,  for  fear  of  ftinting  and  confining 
their  judgment. 

2.  To  iby  till  they  can  defign  u’ell  after  the  life,, 
before  they  begin  the  piraclice  of  perfpeblive  rifles. 

3.  In  defigning  after  the  life,  to  learn  to  adjufl 
the  bignelb  of  their  figures  to  the  vifual  angle,  and 
the  diftance  of  the  eye  from  the,  model  or  objedh 

4.  To  mark  out  all  parts  of  their  defign,  before 
they  begin  to  fhadbw. 

5.  To  make  their  contours  in  great  pieces,  with¬ 
out  taking  notice  of  the  little  mufcles  and  breaks. 

6.  To  make  themfelves  mailers  of  tlie  rules  of 
perfpeblive. 

7.  To  ©bferve  every  llroke  as  to  its  perpendicU'* 
lar,  parallel,  and  diflance  ;  and  particularly  fo  to 
compare  and  oppofe  the  parts,  which  meet  upon  and 
traverfe  the  perpendicular,  fo  as  to  form  a  kind  of 
fquare  in  the  mind  ;  which  is  the  great,  and  altnofil 
the  only  rule  of  defigning  julily. 
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8.  To  have  a  regard  not  only  to  the  model,  but 
alfo  to  the  part  already  defigned ;  there  not  being  a- 
ny  fucli  thing  as  defigning  with'ftrid:  juftice,  but  by 
comparing  and  proportioning  every  part  to  the  hrft ; 
the  reft  have  a  relation  to  perlpeftive. 
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CHAP.  XIII. 


Painting. 

Oils  necejfary, 

HE  beft  Oils  that  can  be  ufed  in  Painting  are . 

.A.  oil  of  Nuts  a.nd  Lm feed  oil.  Oil  of  which 

is  made  of  Lavender  flowers,  ferves  to  make  the  co¬ 
lours  run  better,  and  renders  the  touching  the  pic¬ 
ture  over  again  the  more  eafy  ;  it  alfo  takes  off  the 
glitterinG:  of  a  pifture,  and  is  proper  to  do  the  fame 
by  the  fifth  and  clean  it :  but  the  painter  muft  take* 
care  it  does  not  take  off  the  colour  too. 

Oil  of  Turpentine y  which  is  drawn  from  Rofin,  is 
good  to  touch  a  pidure  over  again  with ;  but  efpeci- 
ally  to  mix  mith  Ultramarine  and  Enamels  ;  becaufe 
it  helps  to  fpread  them,  and  evaporates  immediately. 
When  the  artift  would  make  ufe  of  it,  it  is  not  ne- 
ceffary  he  fliould  make  ufe  much  of  other  oil,  which 
will  only  turn  the  colour  yellow.  • 

Oil  of  Nifs,  is  ufed  by  painters,  boiled  up  with 
the  fcum  oi  head ^  in  which  Silver  has  been  melted 
by  a  quick  and  great  fire  ;  to  this  add  an  Onion  whole  ^ 
and  peeled,  which  is  taken  out  after  it  has  boiled^: 
this  takes  away  from  the  oil  its  greafy  quality.  Oil 
of  Nuts  is  alfo  boiled  with  powder  of  Azure  a'nd  E-. 
Hamel,  which  being  boiled,  is  fet  to  ftand  a  little,  andl 
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then  the  top  taken  off.  This  is  iifecl  to,  temper 
JVhite,  and  the  other  colours,  which  the  painters 
would  have  be  kept  clean. 

Oil  of  Turpenthie  is  ufed  to  difiblve  the  colours, 
and  make  them  fpread  the  belter,  and  to  make  the 
work  dry  the  fooner. 

Fat  Oil :  put  Linfeed  oil  into  leaden  veiTels,  made 
in  the  form  of  dripping-pans,  fo  much  as  to  be  an 
inch  deep;  expofethem  to  the  fun  for  fix  months,  till 
it  becomes  as  thick  as  Tui'pentine  ;  the  longer  it  Hands 
the  fatter  it  will  be,  and  give  Gold  a  greater  glofs. 
If  it  is  almoft  as  thick  as  butter,  fo  as  you  may  in  a 
manner,  cut  it  with  a  knife,  it  is  excellent,  and  ought 
to  be  carefully  kept  for  ufe. 

To  make  Dryin<g  Oil :  mix  a  quart  of  Lwfeed  oil 
with  three  ounces  Litharge  of  Gold,  and  boil  them 
for  a  quarter  of  an  hour  ;  but  if  you  would  have  it 
more  drying,  boil  it  a  little  longer  ;  but  beware  of 
boiling  it  too  thick,  fo  as  not  to  be  fit  for  ufe. 


Colours. 

The  chief  Whites  are  Fpodhan,  Cerufs^  While 
Lead,  Spanijh  JVhite,  and  Egg  fliells  burnt.  The 
Spanlfi)  JVhite  is  thus  made;  take  fine  Chalk  fix 
ounces,  Allum  two' ounces;  grind  them  together  in 
fair  water,  till  it  be  like  pap  ;  roll  it  up  into  balls, 
which  dry  leifurely  ;  then  put  them  int(^  the  fire  till 
they  are  red  hot  ;  take  them  out,  and  let  them  cool; 
this  is  the  befi:  JVhite  to  gariiiili  vvlth,  being  ground 
with  weak  Gum-water.  2.  The  chief  Blacks  are, 
'Uartfnorn  burnt,  Ivory  burnt,  Lamp-hlack,  Charcoal, 
Sea- coal,  J^erditer  burnt.  Mummy  burnt.  2.  1  he 
chief  Reds  are.  Carmine,  J^erriiillion,  Red  Lead,  Indi¬ 
an  Lake,  Tsative  Cinnabar,  Red  Cker,  Telloiv  Chtr 
burnt,  and  Indian  Red.  4.  1  he  chief  Greens  are, 
Creep.  Bice,  Green  Pink,  J'^erdigreafe ,  'JWitcr,  Sep^^ 
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green,  and  Pink  mixed  with  Bice.  The  chief  TeU 
lovjs  are,  Qrpiment,  Mnfiicotedte'^  and  light,  Saffron, 
Pink-yellow  dark  and  light,  Oker-de-luce,  EngliJJ:)  0- 
ker,  Roman  Oker,  and  Gall-Jlone.  6.  The  chief  Blues 
are  hltraniarhie.  Indigo,  Smalt,  and  Blue  Bice.  7. 
1  he  cl\ief  Browns  are,  Umber,  Spanijlo  Brown,  Co- 
iogn  Earth,  Call- [lone,  ri-iil:  of  Iron,  and  JMiimmy. 

This  is  to  be  noted,  that,  of  the  colours  before- 
named,  VermdlPion,  Verdigreafe,  Crpiment,  and  fome 
others,  are  too  coarfe  and  gritly  to  be  ufed  iii  Water¬ 
colours,  unlefs  they  be  purified  and  prepared  ;  and 
Turrfhle,  Lit  mo  s  Blue,  Rofet  Brajil,  Logwood,  and 
Saffron,  are  more  fit  for  walhing  prints  than  curious 
limning*.  ; 

O  ^ 

Colours  in  painting,  is  a  term  applied*  to  both  the 
^rugs,  and  the  tints  produced  by  tliofe  drugs,  vari- 
ouOy  mixed  and  applied.  Painters  reduce  all  the 
colours  they  ufe  under  thefe  two  claffes,  Dark  and 
Light  Colours-  Dark  colours  are  Black,  and  alLo- 
thers  that  are  obfeure  and  earthy,  as  Umber,  Bijtre, 
&c.  under  light  colours  are  comprehended  White, 
and  all  thofe  that  approach  neareft  it. 

Painters  alfo  diftinguilh  colours  into  fimple  and  mi¬ 
neral  :  under  (imple  colours  they  rank  all  thofe  which 
are  extrafted  from  vegetables,  and  which  will  not 
bear  the  fire  ;  as  the  yellow  made  of  Saffron,  French 
Berries,  Lacca,  and  other  tinctures  extracted  from 
.ilo^vers,  ufed  by  limners,  &c. 

The  mineral  colours  are  thofe^  which  are  drawn 
from  metals,  &c.  and  which  are  able  to  bear  the 
fire ;  ufed  by  enamellers.  Colours  are  alfo  divided,^ 
by  fome,  into  changeable  and  permanent :  changea¬ 
ble  colours  are  fuch  as  depend  on  the  fituation  of  the 
objects  with  refpedl  to  the  eye,  as  that  of  a  Pigeon^s 
neck,  Tafeta,  &c.  the  firfl  however  being  attentive¬ 
ly  viewed  with  a  microfeope,  each  fibre  of  the  feathers 
appears  compofed  of  feveral  little  fquares^  alternate¬ 
ly  red  and  green,  fo  that  they  are  fixed  colours, 
Kircheh  fays,  that  the  changeable  colour  obferved 
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in  the  winss  of  Pitreons,  Peacocks,.  &c.  arifes  from 
the  feathers  being  tranfparent,  and  of  a  figure  re- 
fembling  a  prifm  ;  and,  confeqiiently,  the  lights  be¬ 
ing  differently  refracted  from  them.  Permanent  co¬ 
lours  are  not  exhibited  by  refracfion^^  but  by  re¬ 
flexion, 


Particular  Colours* 

Cerufs. — Grind  it  with  glair  of  Eggs,  and  it  will 
rtake  cl  very  good  White  :  it  is  too  yellow  for  fome 
purpofes,  coarfe  and  gritly.  SparJJh  White y  being' 
ground  with  Gum-water,  is  th^  beit  White  of  all  to 
garnilh  with. 

White  Lead  — Grind  it  with  a  weak  wtter  of  Oum 
Lake,  and  let  it  ftand  three  or  four  days,  and,  if  it 
be  afterwards  mixed  with  Rofet  and  FerfnHion,  it 
will  make  a  fsLir  Car  ration. 

Lamp-black. — It  makes  a  good  Black,  being  ground 
with  Gum-water. 

Wermilion. — If  it  be  ground  with  the  glair  of  an 
Egg,  and  a  little  clarified  Honey,  to  make  it  bright 
and  perfeX,  is  good  ;  but  Native  Cinnabar  is  better, 
and  of  a  more  lively  colour.  Cinnabar  Lake  makes  a 
deep  and  beautiful  Redy  or  rather  Purple,  almoft  like 
a  red  rofe  ;  grind  it  with  Gujn  Lake  and  Turnfole-w^-^ 
ter  ;  if  you  will  have  it  light,  add  a  little  Cerufs, 
and  it  will  make  it  a  bright  Crimfon  ;  if  it  be  to  dia¬ 
per,  add  only  Turnfole-'^'oX^v . 

Red  Lead. — Grind  it  with  fome  Saffron  and  a  ftiflT 
Gum-v/ater  ;  the  Saffron  will  make  it  orient  and  of  a 
Marigold  colour. 

Turnfole. — Lay  it  in  a  faucer  of  Vinegar,  and  fet 
it  over  a  chafing-difh  of  coals  ;  when  it  boils,  take 
it,  off,  and  wring  it  into  a  Ihell,  adding  a  little  Gum 
Arabic  ;  let  it  ftand  till  it  is  diffolved  ;  this  is  good: 
for  fhado wing  Carnations  and  ail  Yellows, 
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Rofet, — Grind  it  with  Brafil-water,  and  it  will 
make  a  deep  Purple  ;  put  Cerufs  to  it,  and  it  will  be 
lighter  ;  audit  will  make  a  pAwVmlet. 

Green  Is  to,be  ordered  as  you  do  Blue  Bu  e\ 

when  it  is  moift  and  not  thorough  dry,  you  may  dia¬ 
per  with  the  water  of  a  deep  Green. 

Orpimenty  Arfenicum,  Jujipigmeniur/i' — Grind  it 
with  a  ftiff  water  of  Gum  Lakey  l:ecaule  it  is  the  bell 
colour  itfelf ;  It- will  lie  upon  no  Green,  for  ail 
Greens,  White  and  Red  Lead,  and  Cerufs,  ftain  it : 
\yherefoi*e  you  muft  deepen  your  colours  fo,  that  the 
brpime^t^  may  be  highejft,  and  fo  as  it  may  agree  with 
all  coloui^^j 

Majlicoie.*::^ — -Grind  it  with  a  fmall  quantity  of  Saf- 
fi'on  in  Gum- water,  and  never  make  it  lighter  than 
it  is  it  will  endure  to  lie  upon  all  colours  and 
metals.  ,  . 

Saffron. — Steep  it  in  glair,  it  may  be  ground  with 
Vermilion. 

Englifh  Oaker. — It  is  a  Tellow  colour,  and  lies  e- 
ven  in  the  fheil  of  itfelf :  it  is  of  great  ufe  being  well 
ground. 

,  Cherry -fioney—^\s  burnt  in  a  crucible,  and  ground. 
It  is  good  for  Drapery,  and  for  a  black  Sattin  ;  tem¬ 
per  it  with  a  little  white  /Wmw  Lake  vlvA  Indigo  i 
heighten  it  with  a  little  lighter  mixture  ;  deepen  it 
with  Ivory -black. 

Caput  Mortiium.  of  Vitriol. — Firft  grind  it  well  up¬ 
on  a  Marble  ;  then  wafh  it  well,  and  grind  it  with  a 
weak  Gum-Lake ;  it  wdll  make  a  deep  Red  ox 
almofl  a  Purple  colour^ 

Spanljh  Brown. — Grind  it  with  Brafil- water,  min¬ 
gle  it  with  Cerufs,  and  it  will  make  a.  Horfe-fleff  co¬ 
lour.  It  is  not  fo  brilk  and  lively  as  Indian  Red. 

Bole  Makes  but  a  faint  colour  ;  the' 

chief  ufe  of  it  is  in  making  Size  for  burniilied  Gold. 

Verdlgreafe.^iSnnd.  it  with  juice  of  Rue  and  a  lit¬ 
tle  weak  Gum-water,  and  you  will  have  a  moll  pure 
Green  ;  if  you  Y/ould  diaper  with  it,  grind  it  with 
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Ley  of  Rue^  or  the  Decoclion-  thereof,  and  it  will 
make  a  hoary  Green,  Diaper  w^ow  Verdloreafe-grcen 
with  Sap-green,  Verdigreafe^  ground  with  IVkhe 
Tartar,  and  then  tempered  with  Gum -water,  givS  a 
in  oft  perfeft  Green.- 

Verdlter, — Grind  it  with  a  weak  Gum- Arabic 
ter  ;  it  is  the  fainteft  Green  that  is,  but  is  good  to  lay 
upon  Black  in  any  kind  of  Drapery. 

Sap-Green, — Lay  it  in  iharp  Vinegar  all  night,  put 
into  it  a  little  Allum.  to  raife  its  colour,  and  you  will 
have  a  good  Green  to  diaper  with  upon  other 
Greens. 

Pink-Tellow, — -If  you  would  have  it  fad-coloured, 
grind  it  with  Saffron  if  light  with  Ccrufs  ;  mix  it 
with  Gum-W'ater,  and  fo  ufe  it. 

Oker-de^Liice it  with  pure  Brafil-water, 
and  it  will  make  an  excellent  Hair-colour ,  and  is  a  na¬ 
tural  lhadov/  for  Gold  ;  Roman  Oker  is  the  moft  glow¬ 
ing  Oker  of  all. 

‘Umber, — Is  a  fad  Brown  colour  ;  grind  it  with 
Gum-water  or  Gum  Lake,  and  lighten  it  if  you  pleafe, 
tvith  a  little  Cerufs  and  a  blade  of  Saffron  to  cleanfe 
it  ;  burn  it  in  a  crucible,  then  grind  it  and  it  will  be 
good  ;  and  when  you  temper  it  in  the  fhell,  ufe  a 
drop  or  two  of  Onion-water,  and  it  will  preferve  it 
from  cracking. 

Ultramarine, — If  you  would  have  it  deep,  grind 
it  with  Liimosr^zXtx ,  but  if  light,  with  line  Cerufs 
and  a  little  Gum  Arabic  water.  In  grinding  Ultrama¬ 
rine  and  other  colours,  be  not  too  fwift  in  your  mo¬ 
tion;  but  let  it  be  gentle  and  flow,  wLich  will  caufe 
your  colour  to  ftarve,  or  lofe  fomewhat  of  its  luftre, 
efpecially,  if  it  be  a  colour  of  no  great  body,  as 
Pink,  Indigo,  &c.  , 

.  .  Blue .  Bice.' — Grind  it  with  clean  water,  as  fine  as 
can  be,  and  then  put  it  into  a  fhell,  and  wafii  it  as 
follows  ;  put  as  much  water  to  it  as  will  *  fill  up  the 
jfhell  or  veflel  you  put  it  into,  and  ftir  it  well  ;  let  it 
ftand  for  an  liourj  then  throw  awriy  the  filth  and  dir* 
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ty  wa^er,  and  pnt  in  more  clean  water;  do  this  4  or  5 
times;  then  put  foine  weak  Cuiyi  -Arabic  water  to  it, 
that  the  Bice  may  fall  to  the  bottom  ;  pour  oiT  the 
Gurn-water,  and  put  more  to  it  ;  walh  it  again,  dry 
it  and  mix  it  with  w’eak  Gum-water,  if  you  would 
have  it  rife  of  the  fame  colour  ;  but  with  a  fliff  water 
of  Gum  Lake,  if  you  would  have  a  moft  perfect  Blue  ; 
but  grind  it  with  a  little  Cerufs,  if  you  would  have 
it:  a  liglit  Blue  •  if  you  would  have  it  a  very  deep 
BluCy  add  Lltmos-wdiiev. 

Smalt ,^Gi'\rA  It  Avith  a  little  fipe  Rr^etta,  and  it 
will  make  a  deep  Violet,  and  by  putting  in  a  quantity 
of  Cerufs  it  will  make  a  light  Violet. 

Litmos  Blue.-^Gimd  it  Avitli  Cerufs,  with  a  pretty- 
deal  of  Litmos,  it  will  make  a  deep  Blue,  and  w’ith  a 
deal  of  CeruJ's,  it  will  make  a  light  Blue  ;  grind  it 
Avich  the  Aveak  water  of  Cum  Ai^ahic,  Take  line  7d/- 
nios,  cut  it  in  peices,  lay  it  in  weak  water  of  Cum 
Lake  for  twenty-four  hours,  and  you  Avili  have  Avater 
of  a  moft  perfesd:  Azure  ;  Avith  AAdiich  Avater  you  may 
diaper  and  damaflc  upon  all  other  Blues,  to  make 
them  appear  more  fair  and  beautiful, 

C?  chal.  Grind  it  with  unflacked  Lhne  vend  Urine, 
it  makes  a  pure  Violet  ;  by  putting  to  it  more  orlcfs 

Lime,  ^ou  make  the  Violet  light  or  deep  as  you 
pleafe. 

Mwmny ,  Makes  a  good  Blacky  but  is  commonly 
ill-conditioned,  hard,  and  will  flow  from  the  pencil^ 
till  burnt  in  a  crucible  well  luted. 

Ivory rhlack.—r-Kj rind  it  with  a  little  white 
Candy  and  it  will  prefeiwe  it  from  cracking  out  of 
your  Ihells  it  makes  a  good  Black. 

Pink  Mixed  with  Blue  Bice,  makes  good  Green\. 
the  faired  Pink  is  beft,  Avell  ground  and  tempered- 
with  Blue  Bice,  allowing  one  quantity  of  Pink  to  three 
of  Blue  Bice,  If  you  w  ould  deepen  it  for  Landfcapes. 
or  Drapery,  mix  a  little  finely  ground  with  it.si 

Indian  Luke. — This  makes  a  delicate  Purple  ;  grind! 
rt  with  a  little  Gum-water,  and  Avhen  it  k  fine,  be- 
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fore  you  put  it  into  the  fhell,  mix  a  little  powder  of 
white  Sugar -Candy  with  it,  which  v^ill  preferve  it 
from  cracking ;  then  you  may  fpread  it  thinly  with 
your  finger  about  the  fliell. 

Indian  Red — Makes  a  very  dark  Red ;  becaufe  this 
colour  is  very  coarfe,  youmayufe  Umber  and  a  little 
Lake  tempered,  which  is  very  good. 

Caput  Mortuum  of  Vitriol. — Firft  grind  it  well  up 
on  a  Marble ;  then  wafii  it  well,  and  grind  it  with 
a  weak  Gum  Lake  water  j  it  will  make  a  deep  Red,  or 
aim  oft  Purpk  colour. 

Ohfervations  on  Mineral  Colour:?. 

,1.  Subllrnatey — Diflblved  in  fair  water,  and  mixed 
with  a  little  Spirits  of  Urme,  makes  a '  good 
White  mixture  in  a  moment  ;  which  by  an  addition  of. 
Aqua-fortisy  becomes  tranfparent  again  immediately. 

2.  If  you  fublime  together  two  ounces  of  Subli- 
fnaie,  and.  oiie  ounce  of  's'm  Glafs,  you  wail  have  a 
Sublimate  not  inferior  to  the  befl  orient  Pearls  in  the 
world.  Mercury  Sublimtite  and  Precipitate  yield,  with 

the  Spirit  of  Urine y  Hartfhorn,  or  the  like,  White 
Precipitate  %  but  with  the  folution  of  Pot  AfreSy  or 
other  lixiviate  Salts,  cWi  Orange  Tawny . 

3.  Fine  powers  of  Blue  Bice  and  fellow  Orpimenty 
flightly  mixed,  produce  a  good  Green  ;  and  a  high 
yellow  folution  of  a  good  Gold  in  Aqua  Regia y  mixed 
with  a  due  quantity  of  a  deep  Blue  folution  of  crude 
Copper  in  Spirit  of  Urine y  produces  a  tranfparent 
Green  ;  and  fo  Blue  and  Yellow  Enamel,  fufed  toge¬ 
ther  in  the  flame  of  a  lamp,  being  ffrongly  blowed 
on  without  ceafing,  produces  at  length  a  Green 
colour. 

4.  Verdigreafe, — Ground  with  Sal  Armoniac,  and 
the  like,  dio-efted  for  a  while  in  a  Hbrfe  dnnohilL 
makes  a  glorious  Blue  ;  and  fpirits  of /h/  Armoniac 
makes  the  folution  of  Verdigreafe  an  excellent  Azure, 
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5.  Qulckjilver, — Mixed  with  three  or  four  times  its 
Vv'eight  of  good  Oil  of  Vitriol,  and  the  oil  drawn  off: 
in  fand,  through  a  glafs  retort,  leaves  a  fnow-white 
Precipitate,  which,  by  the  effufion  of  fair  water, 
becomes  one  of  the  loveliell  light  Yellows  in  the 
world,  and  is  a  durable  colour. 

Lailly,  good  Vermilion  is  made  of  Mercury  and 
BrhnJJone,  fublimated  together  in  due  proportion. 

Ohfervations  on  Vegetable  Colours. 

I.  A  Decoflion  of  Red  Rofes,  dried  in  fair  water, 
mixed  with  a  filtrated  Solution  of  Blue  Vitriol,  makes 
a  Black  Colour  ;  and  this  being  mixed  with  a  little 
Mqua  Fortis,  turns  it  from  a  Black  to  a  deep  Red 
which  by  the  affuflonof  a  little  Spirits  of  Urhte,  mzy 
be  prefently  reduced  to  a  thick  and  black  colour.-— 
2.  Syrup  of  Violets  mixed  with  a  little  juice  of  Le¬ 
mons,  Spirit  of  Salt,  Vinegar,  or  the  like^^r/V  Scdt, 
will  immediately  become  red  ;  but  mixed  with  Oil  of 
Tartar,  or  a  Solution  of  Potajhes,  w'ill  in  a  moment 
become  a  perfebt  Green  ;  and  the  like  in  the  juice  of 
Blue  Bottles.— TlnFiure  Cochineal,  dilated  never 
fo  much  wdth  fair  water,  will  never  yield  a  Yellow 
Colour.  A  fingle  drop  of  a  deep  Solution  in  Spirit 
of  Urine,  dilated  in  an  ounce  of  fair  w^ater,  makes  a 
fair  Pink  or  Carnation. — 4.  Infufion  of  Logvjood,  in 
fair  water,  mixed  wdth  Spirit  of  Sal  Armoniac,  im¬ 
mediately  turns  into  a  deep,  rich,  lovely  Pwp/d’.— j 
5.  The  juice  of  Privit  Berries,  with  Spirit  of  Salt, 
is  turned  into  a  lovely  Red,  but  with  a  flrong  Soluti¬ 
on  of  Potajhes,  into  a  delightful  Green. — A  few 
grains  of  Cochineal,  being  mixed  with  the  Lixivium 
of  Qiilck  Lime  in  a  due  proportion,  makes  a  fading; 
Purple  colour  of  the  greatelt  glory  imaginable. — • 
y..  Spirits  of  Sal  Armoniac  wdll  turn  Syrup  oi  Violets' 
to  a  lovely  Green. — 8.-  Infufion  of  Litmoje  in  fair  w^a- 
ter  will,  in  a  clear  glafs,  give  a  Purple  Colour  ;  but: 
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will  be  wholly  changM  into  a  glorious  yellow^  by 
f|)irit  of  being  added. 

It  has  not  been  yet  found,  that,  to  exhibit  the 
flrong  variety  of  Colours,  there  is,  need  that  any 
more  than  thefe  five  be  applied,  viz  :  JVhite,  Black, 
Red,  Blue,  Yellowy  for  thefe  being  varioufly  com¬ 
pounded,  exhibit  a  variety  and  number,  of  colours  : 
So  many,  that'thofe  who  are  Grangers  to  painting, 
can  hardly-  imagine.  So  Black  2ind  IBhite,  varioufly 
mixed,  make  a  vafl:  company  of  light  and  deep  Greys, 
Blue  Telloiv ,  a  great  variety  of  Greens’,  and 

Yellow  feveral  Orange  Tawnies  ;  Red  and  White  a 
number  of  Carnations  '  Red  wodt Blue',  {dv or dd  Purples, 
and  thus  are  many  colours  produced,  for  which  w^c 
want  names. 


Of  preparing  Colours  . 

Colours  according  to  their  nature,  have  each  a 
particular  w'ay  of  pr®pprtion,  viz  :  by  grinding, 
walhiiig,  or  fteeping.  The  chief  colours  to  be 
ground  are,  White  Lead,  Cerufs,  Cinnabar,  Lake, 
Oker  yellow  and  brown,  Pink,  Indigo,  Umber,  Cohgn 
Earth,  Spanijh  Brown,  Ivory -black ,  Cherry -flone-black. 
Lamp-black,  Indian  red,  and  Indian  Lake , — The  chief 
colours  to  be  wafhM  are,  Red  Lead,  Maflicote,  Green, 
Bice,  Cedar  Greek,  Ultramarine ,  Blue  Bice,  Smalt 
and  Verditer.  The  chief  colours  to  be  fteeped  are. 
Sap  Green,  Saffron,  Turhfole,  Stone  Blue,  and  French 
Berries, 

^he  Method  of  grinding  Colours. 

Take  the  colour  you  wmiild  grind,  and  ferape  off 
from  it  all  the  filth  ;  then  lay  it  upon  the  ftone,  and 
with  the  inuller,  bruife  it  a  little,  then  put  to  it  a 
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little  fpring  or  weak  Gura-water,  and  grind  them: 
altogether  very  well,  till  the  colour  is  very  fine  ; 
which  done,  pour  it  out  in  certain  hollows  or  fur^ 
rows  cut  in  chalk  flone,  and  there  let  it  lie  till  it  is; 
dry,  which  prefer ve  in  paper  or  glafles.  Take  care:^ 
in  grinding  your  colours  not  to  put  too  much  water 
to  them,  upon  the  (tone,  for  they  ought  to  be  ground, 
pretty  thick  like  pulp  or  pap  ;  and  they  ought  not: 
to  be  left  too  rnoift,  but  thick  and  clammy.  If  after 
yoLii  colour  is  dry  in  the  fhell,  you  can  rub  it  oh 
with  your  fingers,  it  mull  be  better  bound  with  gum ; 
and,  if  tliere  be  too  much  gum,  it  will  Ihine,  and  be  . 
apt  to  crackle, off  after  Lt  is  ufed. 


Of  mixing  and  compounding  Colour^. 

All  Colour j  or  Grey,  is  made  by  mixing 

White  and  Cd}7ip-blucky  or  White  with  Sitiapu  j  Indi 
go  and  Black  ntake  an  Afo ..Colour — To  make  ai 
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and  not  with  Gu7n  Water. Bay  Colour  .•  Mingle 
(^ecmillion\\At\\  and  Black. 

Bright  Crhnjbn  ;  Mix  Tin(5fui’e  of  i?r.///7,with  a  littk 
(Tewgroiind  with  fair  water. 

T  o  make  a  Cr}mfon  Lake  :  It  is  ufually  made  o^ 
the  flocks  fhora  off  frorn  crimfon  cloth,  by  a  Lc} 
itiade  of  Salt  Peire^  which  extradfs  the  colour  ; 
which  precipitate,  edulcorate,  and  dry  in  the  fun,  01 
in  a  ftove.  ^tTo  make  a  Sad  Crwifon  .*  M[ix  the  a' 
foiefaid  light  Crimfon  with  a  little  Indigo y  grounc 
With  fair  water. —To  make  a  Flame  Colour :  It  is  made 
of  Vermillion  and  Orfment,  mixed  deep  or  light  ai 
pleafiire  :  or  thus  :  lake  Red  heady  and  mix  it  with 
majikotey  which  heighten  with  White.— To  make  s 
Glafs  Grey  .•  Nlingle  Cemfs  with  a  little  Azure ^ 
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To  make  excellent  good  Green. 

?  makes  an  exceUent  Greer 

^'^A  Tello-w  laid  upon  Blue  will  change  into  Green’- 
lo  hkewife  the  juice  of  Blue  Flower  de  lis,  mixed  with 
Gum-water,  will  be  a  perfed  and  durable  Green  or 
PJue,  according  as  it  is  ufed._To  make  a  Jirht 
Green  :  It  is  made  of  Pink  or  Smalt  with  mite  to 
make  It  tvhiter  if  iieed  require— To  make  a  ’lead 
Colour  :  It  is  made  of  JVhite  Lead  mixed  with  /«- 

djgo. 


To  make  a  Flesi-i* 


Colour. 


Mix  a  little  Lake  and  Red  Lead  M/ith  White ^  a  very 
fmall  quantit)/  of  each  ;  yon  may  make  it  as  lighter 
as  red  as  you  pleafe,  by  putting  more  or  lefs  White 
m  it.^  If  you  would  have  a  fwarthy  eompleftion 
to  diftinguilh  a  man’s  fiefh  from  a  woman’s,  put  a  lit¬ 
tle  TelWo)  Oker  among  your  Flejh  Colour  •  and  for  your 

hadovv,  put  a  little  more  Lake,  and  a  fmall  quantity 
of  burnt  Umber, 


To  make  a  Murrey. 

Which  is  compoled  of  Purple  and  White  x  it  is 
made  thus  ;  take  Cinnabar  Lake  two  ounces  x  White 
one  ounce  ;  and  grind  them  together.  * 

To  make  good  Murrey. 

Temper  Rozin  Rofe  Water,  in  which  a 

little  Gum  hath  been  dilTolved,  and  it  will  be  good^ 
but  not  better  than  the  firft. 


To  make  pure  Lake. 

Take  C/r/W  ten  pounds,  boil  it  in  a  kettle,  and 
(kiin  it  with  an  iron  fkimmer,  till  it  comes  to  ’eight 
jpounds  ;  to  which  add  6'«m  half  a  pound  ; 

Mum,  two  ounces  and  an  half  bodi  it  all  ulLitis 
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well  coloured,  which  you  may  try  by  dipping  a  piece 
of  linen  cloth  into'it  ;  then  add  Roche  Alum  in  pow¬ 
der,  a  fufficient  quantity.  Strain  it,  and  let  it  ftand  ; 
drain  it  again  through  a  doth,  till  the  liquor  be  dear 
that  which  remains  in  the  doth  or  bag  is  pure  Lake,  • 

To  make  a  deep  P  urple. 

This  is  made  of  ludlgo,  Spantfi  Brown  and  White 
To  make  another  Purple :  Boil  Logwood  in  Vlnegav 
and  Beer,  in  a  glazed  earthen  veffel,  adding  theretc 
a  little  Allum,  till  you  tade  it  to  be  drong  on  youi 
tongue  ;  when  it  is  fuSiciently  boiled,  drain  out  the 
liquor  through  a  cloth,  and  keep  it  in  a  glafs  clofe 
dopped  for  ufe. 

To  make  a  Yellow,  Green,  or  Purple. 

Buckthorn  Berries  gathered  green,  deeped  m  Alun\ 
Water,  yield  agoodTd/w/;  but  being  thorougll 
ripe  and  black,  they  yield  a  good  Green  :  and  ladly 
being  gathered  when  they  are  ready  to  drop  offi 
which  is  about  the  middle  or  end  of  November,  theii 
juice  mixed  with  Alum  Water,  yields  a  good  Purpli 
Colour, 

To,  make  ^  Pear  Green.  - 

Take  white  Tartar  o-wdi  Verdegreafe,  temper  them 
with  drong  White  Wine  Vinegar,  in  which  a  little 
Cum  Arabic  has  been  dilTolved. 

To  make  Clo\jd  Colours. 

You  may  {ometimts  t-oke  Blue  Verditer,  fometime' 
light  Mafticote  fliadowed  with  Blue  Verditer,  or  Laki 
and  White,  or  red  Ink  and  White,  lhadowed  witH 
Blue  Verditer, 

-To  make  a  Red  Colour,  -r 

Take  the  roots  of  the  Buglofs ,  yyl  i  Alkai 

and  beat  them,  and  drain  out  the  juice,  ana 
Alum  Water,  ...  '  - 
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To  make  a  Scarlet  Colour. 

It  is  made  of  Red  Lead,  Lake,  and  Vermillion  ; 
yet  in  this  cafe  Vermillion  is  not  very  ufefuL 

To  make  Vermillion. 

Take  Brhnjlone  in  powder,  four  ounces  ;  mix  it 
with  Quick-filver ,  a  pound  ;  put  it  into  a  Crucible 
well  luted,  and  upon  a  charcoal  fire,  heat  it  till  it  is 
red  hot,  then  take  it  off,  and  let  it  cool. 

A  Saffron  Colour  is  made  of  Saffron  alone,  by  In- 
fufion. 

To  make  ^  Y  e  L  L  o  v/. 

Take  the  Yellow  Chives  in  V/hite  Lillies,  fteep 
them  in  Gum-water,  and  they  will  make  a  perfeft 
Yellow;  the  fame  from  Saffron  and  tempered 

with  Gum- water. 

To  make  a  pure  Purple  Colour. 

Take  fine  Brimfton^,  an  ounce  and  a  half ;  Quick- 
•jdver,  Sal  Armoniac,  and  Tin,  of  each  one  ounce  ; 
pulverife  the  Salt  and  Brimflone,  and  make  an  Amalga- 
rna  with  the  Qulck-Jilver  and  Tin  ;  mix  all  together, 
which  piit  into  a  great  glafs  gourd  ;  make  under  if  an 
ordinary  fire,  and  keep  it  in  a  conftant  heat  for  the 
fpace  of  fix  hours. 

Tempering  Colours* 

Take  a  little  of  any  colour,  and  put  it  in  a  clean 
fnell :  add  to  it  a  few  drops  of  Gum-Vv^ater,  and  with 
your  finger  v/ork  it  about  the  fhell,  let  it  dry,  and 
when  dry  touch  it  with  your  finger  ;  if  any  colour 
comes  off,  you  muff  add  ftronger  Gum-water  ;  but 
being  dry,  if  the  colour  gliffer  or  fhine,  it  is  a  fign 
there  is  too  much  Gum  in  it,  which  you  may  remedy; 
by  putting  in  fair  water. 
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■  To  help  the  Defe^  of  Colours, 

Some  Colours  as  Lake,  Umber,  and  others  which 
are  hard,  will  crack  when  they  are  dry  ;  in  this  cale, 
in  tempering  them,  adil  a  litt,le  White  Sugar  Candy 'm 
'  very  hue  powder  ;  which  mix  with  the  colour  and  fair 
water,  in  the  fhell,  till  the  Sugar  Candy  is  diflblved. 

To  hum  or  calcine  Colours. 

This  is  to  be  done  in  a  crucible,  covering  the  mouth 
of  it  with  clay,  and  fetting  it  in  a  hot  fire,  till  you 
are  fure  it  is  red  hot  through ;  which  done,  being 
cold,  wafli  or  grind  them. 

To  prepare  Shado’ws  for  Colours. 

White  is  lhaded  with  Black  ;  and  contrarywife, 
Yellow  with  Umher  and  the  Okers  ;  V ermillion  with 
Lake)  'Blue  Bice  with  Indigo  ;  Black  Coal  with  Rofet, 

■&C. 

To  wajb  Colours. 

\ 

Put  the  Colour  into  a  glazed  vefTel,  and  put  fair 
water  to  it  plentifully  ;  \valh  it  well,  and  decant,  af¬ 
ter  awhile,  the  Water  ;  do  this  fix  or  feven  time?  ;  at 
laftput  the  water,  being  juft  troubled,' into  another 
glazed  veflel,  leaving  the  dregs  at  bottom  ;  then  into 
this  fecond  veflel  put  more  fair  \vater,  walking  it  as 
before,  till  the  water,  being  fettled,  be  clear,  and 
the  colour  remain  fine  at  the  bottom.  Before  you 
take  tlie  colour  out  of  the  veflel,  fpread  it  very  thin 
about  the  Tides  thereof, '  and  when  it  is  dry,  fome  of 
it  will- fall  to  the  bottom,  v/hich  keep  by  itfelf  ;  but 
the  remainder  which  flicks  to  the  Tides  of  the  bafon  is 
the  beft  of  all,  which  with  a  feather,  ftriket  off  from 
the  Tides  of  the  veflel,  for  it  will  be  finer  than  any 
hour.. 


The  SCHOOL  of  WISDOM.  193 


Steeping  Colours. 

Take  a  quantity  of  the  colour,  put  it  into  a  Hiell, 
and  fill  the  Ihell  with  fair  water,  to  which  add  fome 
fine  powder  of  Allwn,  toraife  the  colour  ;  let  it  thus 
fteep  a  day  and  night,  and  you  will  have  a  good  co¬ 
lour.  Sajfft'on  ffeeped  in  Vinegar  gives  a  good  colour  ; 
and  the  French  Berries,  in  fair  water,  and  a  little 
Allwn,  or  a  drop  or  two  of  Oil  of  Vitriol,  makes  a 
Yellow.  But  fome  colours  are  to  be  boiled  as  Bra¬ 
zil,  Logwood,  Turnfole,  rinds  of  JValmits,  Woodfoot, 
&c.  Thefe  when  boiled,  are  to  be  kept  ciofe  flopped 
in  GlafTes  till  you  have  occabon  to  ufe  them. 


Inflruments  neceffary, 

I.  The  Eafel  ;  2.  the  Pallet ;  3.  the  Straining 

Frame  ;  4.  the  Priming  Cloth  ;  "c.  the  Pencils  ; 
6.  the  Stay. 

The  Eafel  is  a  frame  made  of  wood  much  refem- 
bling  a  ladder,  with  flat  Tides  and  full  of  holes,  to 
put  in  two  Pins  to  fet  the  Straining  Frame  and  Cloth 
upon,  either  higher  or  lower  at  pleafure,  being 
fomething  broader  at  the  bottom  than  at  the  top"; 
on  the  backfide  of  which  is  a  Stay,  by  which  the 
Eafel  may  be  fet  either  more  (loping  or  more  up¬ 
right. 

The  Pallet  is  a  thin  piece  of  wood,  either  of 
Pear  or  W alnut  tree,  about  a  foot  in  length  and  ten 
inches  in  breadth,  in  almofl:  an  oval  form,  at  the 
narrow  end  of  which  is  a  hole  to  put  in  the  thumb 
of  the  left  hand,  near  which  there  is  a  notch  cut, 
that  the  pallet  may  be  held  in  the  hand  :  the  ufe  of 
this  is  to  hold  and  temper  the  colours  upon 

The  Straining  Frame  is  made  of  wood,  on  which 
the  primed  Cloth  that  is  to  be  painted  upon  is  faften- 
ed  with  nails  :  thefe  frames  ought  to  be  of  feveral 
Tizes,  according  to  the  fize  of  the  cloth. 

K 
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The  Primed  Cloth  is  that  which  is  to  be  painted 
upon,  and  is  to  be  prepared  as  fohov/s :  take  good 
Canvas,  and  firil  linooth  it  over  with  a  fleet  Stone, 
iize  it  over  with  good  Size  and  a  little  -Honey,  and 
let  it  hand  to  dry  ;  then  lay  it  over  once  with  W  bi¬ 
ting  and  Size,  mixed  with  a  little  Honey,  and  the 
cloth  is  prepared :  the  ule  of  the  Honey  is  to  pre» 
vent  it  from' cracking,  peeling,  or  breaking  out. 

Pencils  of  different  fizes  are  reqnifite  in  Painting 
from  the  dhcknefs  of  a  pin  to  that  of  two  inches  di? 
ameter,  which  are  called  by  feveral  names  ;  as  Didch 
Ouill  fitched  and  pointed,  Goafe  fitched  and 

pminted,  S^an.  Ouill  fitched  and  pointed,  Jewcllhig 
Pencils,  and  Brlhle  Pencils,  fome  in  Ojiiils,  foine  iii 
Tin  Cafes,  and  fome  in  Sticks. 

The  Stay,  or  Molhic>  is  a  Stick,  generally  of 
Brafil  wood,  in  length  about  a  yard,  having:  fmall 
ball  of  Cotton  ’at  one  end  of  it,  fixed  hard  in  a  piece 
of  Leather,  about  the  fize  of  a  Cheinut,  which  is 
to  be  held  in  the  left  hand  while  you  are  working  j 
and  laying  the  end  which  hath  the  leather  ball  upon- 
the  cloth  or  frame,  you  may  reft  your  right  arm-up- 
on  it. 


Colouring  in  Painting, 

Colouring,  in  its  general  fenfe,  takes  in  what  re¬ 
lates  to  nature  and  union  of  colours  ;  their  agree¬ 
ment  or  antipathy  ;  how  to  ufe  them  to  advantage 
in  light  and  fhadow,  io  as  to  Ihew  a  Relievo  in  the 
Figures,  and  a  finking  of  the  Ground.  hat  relates 
to  Aerial  PerfpeHive,  that  is  the  dimunition  of  co¬ 
lours,  by  means  of  the  intcrpolitioii  of  air  ;  the  va¬ 
rious  adioiis  and  circumflances  pf  the  Luminary  and 
the  Medium  ;  the  different  lights  both  of  the  bodies, 
illumiaating,  and  illuminated ;  their  reflections,  fha- 
diflerent  \  iews,  either  with  refpetfl  to  the  po- 
t  ie  eze  or  objed :  what  produces  The 
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ftrength,  fiercenefs,  Iweetnefs^  hz.  in  Paintings  well 
coloured,  -  is  the  various  manners  of  colouring  both 
in  Figures,  Landfcapes,  &c.  Lhe  doarine  of  Co-: 

^  louring,  is  comprifed  undet  the  following  rules  :  Co- 
loup  are  confidered  either  in  refped  of  their  ufe,  or 
their  economy  and  dirpofidon. 

Firff,  in  refped  to  their  ufe  :  they  arc  apjdied  ei¬ 
ther  in  oil  or  water  ;  thofe  in  oil,  again,  are  confi¬ 
dered  with  a  view  either  to  their  preparation  or  ap¬ 
plication,  In  the  preparation  of  Oil  colours,  care 
muff  be  taken  that  they  be  ground  fine  ;  that,  in 
putting  them  on  the  Pallet,  thofe  which  will  not  dry 
of  themfelves  be  mixed  with  Drying  Oil,  or  other  ' 
ingredients  of  a  drying  quality,  and  that  the  tinged 
colours  be  mixed  in  as  fmali  quantities  as  poffibler 
For  their  application,  it  is  confidered  either  in  ref- 
ped:  to  the  kinds  of  painting  in  works  of  various  co¬ 
lours,  or  in  thofe  of  one  fingle  colour.  For  the  firffc 
in  the  larger  pieces,  the  colours  are  either  laid  on 
full,  fo  as  they  may  be  impafced,  or  incorporated  to¬ 
gether,  which  makes  them  hold  the  more  frmly  ;  or- 
elfe  the  more  agreeable  ones  are  mixed,  which  dry 
too  hard  and  haftily,  with  a  little  colour,  and  the 
cleared  of  the  oil ;  but  in  both  cafes  the  colours  are 
to  be  laid  on  ftrongeft  at  hrft,  it  being  eafy  to  weaken 
thofe  that  iy:e  to  be  thruft  back,  and  to  heighten  o- 
thers  ;  the  touches  to  be  bold  by  the  conduct  of  a 
Heady  pencil,  that  the  work  may  appear  the  mod  fi, 
nilhed  at  a  proper  didance,  and  the  .figures  animated 
with  life  and  fpirit.  .  , 

As  to  Glazed  Colours,  care  is  to  be  taken  that  the 
under  colours  be  painted  drong,  and  that  it  be  a  bo¬ 
dy  colour  and  laid  fmooth.  Infiniihing  works,  W'hich 
are  to  be  view^ed  near  at  hand,  they  proceed  either 
by  applying  each  colour  in  its  place,  preferring  their 
purity  without  fretting  or  fermenting  them,  but 
fweetly  foftening  all  their  extremities  ;  or  by  filling 
up  ail  the  great  parts  with  one  fingle  colour,  and 
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l:iying  the  other  colours  which  are  to  form  the  little 
things  upon  it,  which  way  is  the  more  expeditious, 

but  the  moll  apt  to  decay. 

For  the  lecond,  the  kinds  of  pic1:rires  in  one  colour 
.ire  two,  where  the  degradations  of  colours  of  objedls 
afar  off  are  ufually  managed  by  lights,  as  with  Cra¬ 
yons  and  BalTo-kelievo ;  which  is  an  imitation  of 
Sculpture  of  whatfoever  matter  and  colour  ;  in  both 
thefe  the  colours  are  wrought  dry.  As  for  Water 
Colours,  they  are  wrought  various  ways,  viz.  in  Dif- 
teinpers,  where  the  colours  are  prepared  in  Size, 
which  method  is  ufed  on  ail  kinds  of  matter,  in  FreF 
CO  or  Painting  on  frelh  Mortar  ;  where  the  colour^ 
mo-  mull  be  quick,  that  the  matter  dry  not,  and  with 
much  care  and  neatnefs  laying  each  colour  in  its 
place,  and  intermingling  them  by  parcels.  In  Agou- 
ache,  where  the  colours  are  mixed  with  Gum,  and 
the  pencil  dragged  as  in  Paintings  and  Wadiings.  In 
Miniature,  or  iinall  and  delicate  works,  where  the 
colours  are  to  be  very  line  and  clean,  mixed  with 
Gums  and  wrought  with  Dots  or  Points  ;  but  in^  all 
kinds  of  paintings,  both  in  Oil  and  Diftemper,  Spe¬ 
cially  the  latter,  care  mull  be  taken  that  the  defign 
be  fixed,  and  all  the  parts  marked  out,  before  any 
colours  be  applied. 

2.  But  in  the  fecond  part  of  Colouring,  or  the 
economy  and  difpenfmg  thereof  in  Paintings  regard  is 
bad,  either  firfl  to  the  quality  of  the  colours,  to  ap*- 
propriate  them  according  to  their  value  and  agree¬ 
ment  ;  or,  fecondly,  their  efied-  and  economy  of  the 
work:  as  to  the  firfl  it  mnfl  be  obferved,  that  White 
reprefents  Light,  and  gives  the  brilknefs  and  heigh¬ 
tening  ;  on  the  contrary,  Black.,  like  Darknefs,  ob-^ 
{cures  and  effaces  the  objed ;  again,  Black  lets  off 
the  light  parts,  and  by  that  they  lerve  each  other  to; 
loofen  the  objeds.  A  pro'per  choice  is  to  be  made  ofi 
colours,  and  the  too  much  charged  manner  is  to  be; 
avoided,  both  in  Carnations,  where  red  colours  are 
not  to  be  afleded,  as  rather  refembling  the  flelh 
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when  flead,  than  the  fkin  ;  and  alfo  in  all  bright 
glowing  colours  ;  the  Ikin  how  delicate  foever,  be¬ 
ing  of  a  Down  colour.  Alfo  in  the  Drapery,  where 
the  painter  has  his  whole  ftock  of  colours  to  chiil'e 
out  to  procure  a  good  elFec%  and  in  the  Landfeape 
to  difpofe  of  thofe  colours  near  one  anotlier,  which 

ituallv  aihH  and  raife  each  other^s  force  and  brilk- 
nels  ;  as  Red  and  Greeny  Tellozv  and  Blue, 

As  to  the  effects  of  colours,  they  either  have  re¬ 
lation  to  the  union  or  the  economy ;  witli  refped  to 
the  firft,  care  mull  be  taken,  that  they  be  laid  lb  as 
be  fweetly  united  under  the  briiknefs  of  fome  princi¬ 
pal  one  ;  that  they  participate  of  the  prevailing  light 
of  the  piece,  and  that  they  partake  of  each^’other 
by  the  communication  of  light  and  the  help  of  re- 
fledlion. 

As  for  the  economy  in  jnanaging  tlieir  deo-rees 
regard  is  to  be  had  to  the  contrail:  or  oppolition  in¬ 
tervening  in  the  union  of  the  coiburs  ;  that  by  a 
fweet  interruption,  the  briiknefs  which  othervhle 
fades  and  palls,  may  be  raifed  to  the  harmony  which 
makes  the  variety  of  colours  agree  ;  fupplying  and 
fullaining  the  weaknefs  of  loin e  by  the  Arength  of 
others  ;  negreeSfing  fome  places  to  ferve  as  a  bafis  or 
repofe  to  the  light,  and  to  entrance  thofe  which  are 
to  prevail  through  the  piece.  As  to  the  degrada¬ 
tion,  where,  the  better  to  proportion  the  colours 
that  fall  behind,  fome  of  the  lame  kind  are  to  be 
prelerved  in  their  purity,  as  a  llandard  for  thofe 
carried  afar  oil  to  be  compared  by,  in  order  to  juf- 
tify  the  dimunition  ;  regard  being  always  had  to  the 
■quality  of  the  air,  which,  when  loaded  with  va¬ 
pours,  weakens  the  colours  more  than  when  clear. 
Relative  to  the  Situation  of  Colours,  care  mud:  be 
taken,  that  the  purelf  and  llronged:  be  placed  before 
or  in  the  front  of  the  piece  ;  and  that  compound 
ones,  which  are  to  appear  at  a  diftance,  be  kept 
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back  by  their  force  ;  the  glazed  colours  particularly 
to  be  ufed  in  the  firll  rank. 


Colours  are  to  the  eye,  what  founds  are  to  the 
ear,  tades  to  the  palate,  or  any  other  objects  of  our 
fenfes,  are  to  thofe  fenfes  ;  and  accordingly,  an  eye 
that  is  delicate,  takes  in  proportionable  pleafures 
from  beautiful  ones,  and  is  as  .  much  offended  with 
their  contraries.  Good  colouring  therefore  in  a  pic¬ 
ture  is  of  confequence,  not  only  as  it  is  a  truer  re- 
prefentation  of  nature,  where  every  thing  is  beauti- 
,fal  in  its  kind  ;  but  as  adminiflring,  a  good  degree  of 
pleafure  to  the  fenfe.  The  colouring  of  'a  pidlure 
lucfl  be  wearied  according  to  the  fubjebt,  the  time,  and 
place  :  If  the  fubjeft:  be  grave,  melancholy,  or  ter¬ 
rible,  the  general  tint  of  the  coloaring  mufi  incline 
to  Brown y  Bhcky  or  Red  and  gloomy  but  you 
muft  be  gay  and  pleafant  in  fiibjecls  of  joy,  and 
triumph. 

Morning,  Noon,  Evening,.  Night,  Sunihine, 

' wet  and  cloudy  Weather,  influences  the  colours  of 
,things  ;  and,  ifthefcene  of-the  piflure  he  a  room,  open 
.air,  -partly  open  and  partly  ipclpfed,  the  colouring 
rnufl;  be  accordingly.  /I  he  diftance  alfo  alters  the 
.coiourinpy  becaui'e  of  the  medium  of  air  throush 
Nvhich  every  thing  is  feen,  which  being  i?/a'e,_^thje 
.more  remote  any  objebt  is,  the  more  it  mulb  parta.ke 
of  tliat  colour,  and  of  confequence  mufl:  have  lefs 
.force  or  llrength  :  the  Ground  .therefore,  or 'what- 
foever  is  behind  a  Figure,  for  example,  muft  not  be 
fo  flrong,  as  that  figure  is,  nor  any  of  its  parts  which 
.round  o.if  as  thofe  that  come  nearer  to  the  eye  ;  aiid 
that  not  only  for  the  reafon  already  given,  but  be- 
caufe  there  will  always  be  refleftions,  flronger  or' 
weaker,  that  will  diminilh  the  force  of  the  fhadows, 
which  rcfleftions,  by  the  way,  mud  partake  of  the 
colours  of  thofe  things  from  whence  they  are  pro-' 
duced. 
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Any  of  the  fever'al  fpecies  of  colours  may  be  as 
beautiful  in  their  kinds  as  others;  but  one  kind  is 
more  fo  than  another,  as  having  more  variety,  and 
confiiling  of  colours  more  pleafing  in  their  ov/n  na¬ 
ture  ;  in  whicli  harmony  and  agreement  of  one  tindt 
with  another,  the  goodnefs  of  Colouring  confifts. 
To  diew  the  beauty  of  variety,  we  v/ill  inftancc  in  a 
Gelder  Rofe,  which  is  white,  but  having  many  leaves 
one  under  another,  and  lying  hollow,  fo  .as  to  be 
feen  through  in  lome  places,  which  occaGons  feveral 
tindls  of  light  andlhaclow;  andwith  thefe,  fome  of  the 
leaves  having  a  greeniih  tinci,  altogether  pi'^oduces 
that  variety,  which  gives  ajoeauty  not  to  be  found  in 
this  paper  though  it  is  white  ;  nor  in  the  ihfide  cf  an 
Egg  ihell,  thougli  whiter  ;  nor  any  otlier  objecd, 
that  has  not  that  variety.  And  this  is  the  cafe,  though 
this  flower  be  feen  in  a  room,  in  glooiny  or  wetn,vea~ 
ther,  but  let  it  be  exposhJ  to  the  open  air,  when  the 
fky  is  ferene,  the  Blue  that  thole  leaves  or  parts  of 
leaves,  that-lie  open  to  it,  will  receive,  together 
w'ith  th-e  refledlions  that  then  will  alfo-  happen  to 
flrike  upon  it,  will  give  a  great  addition  to  its  beau¬ 
ty  :  but  let  the  fun  beams  touch  up  its  leaves,  v^here 
they  Can  reach>w'ith  their  fine  yell owifli  tiucl,'  the  o- 
ther  rstainiiig  the  Skv  blue,  together  with  the  ‘ilia- 
doWs -and  briik  reflvclions  it  will  then  receive,  and 
then  you  will  fee  what  a  perfeeldon  of  beauty  it  will 
have';  not  only  becaufe  the  colours  are  ■more  plea- 
fant  in  themfeives,  but  there  is  greater  variety.’  A 
Sky  entirely  blue  wmuld  hade  lefs  beauty  than  it 
were  it  not  always  varied  -  towards  the  horizon,  by 
the  fun  beams,  whether  rifing,  fetting,  or  in  its  pro, 
grefs  ;  blit  neither  has  it  that  beauty,  as  when  more 
varied  with  Clouds,  tinged  with  'fellow j  JVhitey 
purple,  &c. 

'  A  piece  of  Silk  or  Cloth,  hung  or  laid  flat,  lias 
not  the  beauty,  though  the  colour  of  if  be  pleafing- 
as  when  flung  into  folds  ;  nay,  a  piece  of  Silk'  tliaf 
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has  little  beauty  in  itfelf,  may  be  much  improved  on¬ 
ly  by  being  pinked,  watered,  or  quilted  :  the  reafon 
is  in  thefe  cafes  there  arifes  a  variety  produced  by 
lights,  lhades,  and  reflecLions.  There  are  certain 
colours  lefs  agreeable  than  others,  as  a  Brick  wall, 
for  example  ;  yet,  when  the  Sun  flrikes  upon  one 
part  of  it,  and  the  Sky  tinges  another  part  of  it, 
and  the  fiiadows  and  refleftions  the  reft,  this  variety 
ihall  give  even  that  a  degree  of  beauty.  Perfect 
Black  and  White  are  difagreeable,,  for  which  reafon, 
a  painter  ihould  break  tbofe  extremes  of  colours,  that 
there  may  be  a  warmth  and  mellownefs  in  his  vcork  ; 
let  him,  in  Flefh  efpecially,  remember  to  avoid  the 
Chalk,  the  Brick,  and  Charcoal,  and  think  of  a 
Pearl  and  a  ripe  Peach. 

But  it  is  not  enough,  that  the  coloui'S  in  themfelves 
are  beautiful  fmgly,  and  that  there  is  variety,  they 
inuft  be  fet  by  one  another,  fo  as  to  be  mutually  af- 
frftant  to  each  other  ;  and  this  not  only  in  the  object 
painted,  but  in  the  ground,  and  whatfoever  comes 
into  the  compofition,  fo  that  as  every  part,  and  the 
whole  together,  may  have  a  pleaftng  effect  to  the  eye, 
fuch  a  harmony  to  it  as  a  good  piece  of  mufic  has  to 
the  ear  ;  for  which  no  certain  rules  can  be  given,  no. 
more  than  for  the  latter,  except  in  fome  few  general^ 
cafes,  which  are  very  obvious,  and  need  not  there¬ 
fore  tie  mentioned  here. 

I'he  beft  tiiat  can  be  done,  is  to  advife  one  who 
would  know  the  beauty  of  colduring,  to  obferve  Na¬ 
ture,  iind  how  tile  beft  Colourifts  have  imitated  her, 
VV'hat  p.  lighinefs,  thinnefs,  and  tranfparency,  what 
warmth,  cieannefs,  and  delicacy,  is  to  be  feen  in 
good  pictures !  he  that  w  ould  be  a  good  colonrift  him- 
ielf,  muft  moreover  practice  much,  and  for  a  confi- 
derabie  time  acenftom  hiinfelf  to  fee  well-coloured, 
piftiires  only  ;  but  even  this  will  be  in  vain,  unlefs  he 
has  a  miod  eve  in  the  fenfes,  as  one  is  faid  to 
Viuve  a  good  ear  for  mnfic  :  he  muft  not  only  fee 
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well,  but  have  a  particular  delicacy  with  relation  to 
the  beauty  of  colours,  and  the  infinite  variety  of 
tinds. 


The  various  Forms  and  Degrees  ^Colouring. 

There  are  four  various  forms  or  decrees  of  co- 
louring,  viz. 

ift.  Of  Infants  or  Children. 

2(1.  Virs;ins  or  fair  Women. 

3d.  Naked  Bodies. 

4th.  Old  or  aged  Bodies. 

I  ft.  Infants  or  young  Children  are  to  be  painted 
of  a  foft  and  delicate  complexion,  the  fldns  and  ears 
of  a  ruddy  and  plea fant  colour,  almoft  tranfparentv 
This  may  be  done  with  White  Lead,  LakCy  and  a  littie 
Red  Leadf  lliadowing  it  thin,  faint  and  foft,  letting 
the  Cheeks,  Lips,  Chin,  Fingers,,  Knees,  and  d'oes, 
be  more  ruddy  than  the  other  parts  ;  making  all 
their  linen,  very  fine,  thin,  and  tranfpnrent,  or  per» 
fpicuous,  with  ftrong  touches  in  the  thickeft  folds,. 

2d.  Virgins  and  fair  Women  are  as  curioufiy  to 
be  exprefl'ed:  as  the  former,  but  their  mufclbs  oughc 
to  appear  more  plainly  ;  their  lhapes  more  perfect, 
and  their  ihadows  to  be  of  a  whitifh  yellow,  bhiifh, 
and  in  fome  places  almoft  Purple ;  but  the  moft  per- 
fe(ft;  and  exquifite  direction  is  the  life,  which  ought 
rather  to  be  followed,  than  any  thing  delivered  by 
rule  :  for  the  thadows  here,  mix  White  with  Pmk, 
and  Indigo  and  White-,  and  in  fome  places  Lake,  with 
a  little  Indigo  and  White  As  for  VV omen’s  bodies, 
viz.  fuch  as  are  naked,  they  are  to  be  reprefented 
loft,  round,  plump,  gentle  and  tender,  anci  svithout 
mufcles ;  on  the  contrary,  the  bodies  of  Men  are  to 
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be  reprefented  ftrong,  fturdy,  flout,  and  vigorous, 
with  the  mufcles  exadiy  placed  and  flrorig  ;  which  to 
do  with  judgment  and  underflanding,  requires  time, 
ftudy,  and  knowledge  m  Anatomy. 

3d.  Naked  Bodies  are  to  be  painted  flrong,  lively, 
/and  accurate,  exactly  matching  the  re fpe (hive  pairs  of 
mufcles  and  nerves,  fixing  each  artery  in  its  due  and 
proper  place,,  giving  each  limb  its  proper  motion, 
form,  and  fituation,  with  its  true  and  and  natural 
colour  ;  all  which  to  do  well  may  be  the  fludy  and 
prachice  of  almofl  one^s  v/hole  life. 

4th.  Old  or  aged  bodies  ought  to  be  eminent  for 
exaih  and  curious  ihadows,  which  may  be  made  of 
Pink,  Lake,  Ivory  Black,  which  make  very  proper 
fliadow’^s  in  appearance,  like  the  wrinkles  and  fur- 
row^s  of  the  face  and  hands  in  extreme  oM  age.  .Let 
the  Eyes  be  dark,  the  Afped  melancholy,  and  Hair 
■  white,  or,  elfe  the  Pate  bald,  and  all  the'  remarks 
of  antiquity  or  age  be  very  apparent.  PhiLraixed 
\vith  Lake  and  Red  Lead  make  an  excellent  fhadow  for 
the  bodies  of  old  IVIen ;  but  for  the  extremefl  or 
deepefl  fhadows,  either  in  the  Face  or  Body,  mix 
Lake  and  Ivory  Black,  which  wull  make  an  excellent 
deep  lhadowq  and  will  be  very  ufeful  in  expreffing 
the  feveral  furrow's  and  wu’inkles  in  the  face  and 
hands  of  very  old  people,'  wdth  their  dark  eyes  and 
melancholy  afpecds  :  but  notwathflanding  all  the  fore¬ 
going  lules,  the  poflure  or  form  of  handing,  and 
either,  of  the  w'hole  body,  or  any  of  its  parts, 
ought  to  be  diligently  obferved,  that  the  life  maybe 
‘imitated. 


Conipofition. 

f 

Gompofition,  is  putting  together,  for  the  advan¬ 
tage  of  the  wdiole,  wdrat  fhalt  be  judged  proper  to  be 
the  feveral  parts  of  aPiftiire ;  either  as  belonging  to  it, 
'  or  becaufe  they  are  thought  neceffary  for  the  common 
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benefit':  and  moreover,  tbe  detennination  of  the 
painter,  as  to  certain  attitudes  and  colours,  which  are 
otherwife  indifferent. 

The  Compofition  of  a  pitlure  is  of  vaPt  confeqTicnce 
to  the  goodnefs  of  it :  it  is  what  firfe  of  all  prefents 
itfelf  to  the  eye,  and  preiiidices  us  in  favour  of,  or  , 
with  an  averrion  to  it:  it  is  this  that  directs  us  to  the 
ideas  that  are  to  be  conveyed  by  the  painter,  and  in 
what  order ;  and  the  eye  is  delighted  with  the  liar- 
mony  at  the  hune  time  the  underffanding  is  impro¬ 
ved  :  whereas  this  being  ill,  though  the  feveral  parts 
are  fine,  the  pitlure  is  troublefome  to  look  upon, 

.  and  like  a  book,  in  vchich  are  many  good  thoughts, 
but  fking  in  confiifedly,  and  without  method. 

Every  pitlure  Ihould  be  fo  contrived,  as  that  at  a 
diilance,  wdien  one  cannot  difeern  wdiat  figures  there'  ■ 
af’e  or  what  they  are  doing,  it  iliouldappear  to  be  com- 
pofed  of  maffes  light  and  dark  ;  the  latter  ot  which 
'  ferve  as  repofes  to  the  eye.  The 'form  of  tliefe  maf¬ 
fes  muff  he  agreeable,  of  wh>:t  ever  they  coniiil, 
Ground,  I'rces,  Draperies,  Figures,  &c.  and  the 
'  whole  together  riiould  be  fweet'  and  deliglitful  ;  love¬ 
ly  ihapes  and  colours,  Vvithout  a  name  ;  of  W'hicli 
there  is  an  iafimte  variety  :  and  it  Is  not  enough  that 
there  be  great  maffes  ;  they  muff  be  fubcli video  into 
.  Icffer  parts,  or  they  will  appear  heavy  and  difagree- 
able  :  thus,  though  there  is  evidently  a  broevd  liglit 
(for  example)  in  a  piece  of  Silk,  when  covering  a 
whole  figure,  or  a  limb,  there  muff  be  leller  folds, 
breakings,  ffickeringy  and  refleclions,  and  the  great 
mafs  yet  evidently  preferred.  Someriinesv  one  mafs 
of  light  is  upon  a  dark  gronnd,  and  then  ,the  extre.- 
inities  of  the  light  nmff  .not  be  too  near  the  edges 
of  the  piffure,  and  its  greateft  ffrength  muff  be  to¬ 
wards  the  centre  ;  as  in  the  defeent  from  .the  Crofs, 
and  the  dead  Chriff,  both  of  Ruben^s,  and  of  both 
which  there  are  prints,  one  by  VosTERMUx-,  and  tiie 
other  by  PoivTius, 
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There  is  a  Painting  of  the  Holy  Family,  by  Ru¬ 
bens,  of  this  flru6lare ;  where  becaufe  the  mafs  of 
light  in  one  part,  would  elfe  have  gone  off  too  ab¬ 
ruptly,  and  have  made  a  lefs  pleafing  figure,  he  has 
fet  the  foot  of  St.  Elizabeth  on  a  little  ftool  :  here 
the  light  catches,  and  fpreads  the  mafs  lb  as  to  have 
the  defired  effe6l.  Such  another  artifice  Raphael 
has  ufed  in  a  Madona  ;  he  has  brought  in  a  kind  of 
ornament  to  a  Chair,  for  no  other  end  (as  may  be  i- 
magined)  but  to  form  the  mafs  agreeably.  Van 
Dyke,  that  he  might  keep  his  principle  light  near 
rhe  middle  of  this  picture,  and  to  advantage  the  bo¬ 
dy,  which  he  feems  to  have  intended  to  exert  him- 
ielf  in,  has  even  kept  the  head  fombrous  in  an  eccQ 
homo^  and  makes  the  whole  have  a  fine  effedl. 

f  . . 

The  fains  author  fays,  he  has  many  times  obferved 
\viih  a  deal  of  pleafure  the  admirable  compofitioii 
fbefuies  the  other  excellencies)  ol  a  fruit  tree  of 
Michael  Angelo-Campabogli®,  the  principal 
light  is  near  the  centre,  (not  exadly  there,  for  thofe 
regularities  have  an  ill  effebl)  and  the  tranfition  from 
Silence,  and  from  one  thing  to  another,  to  the  ex¬ 
tremities  of  the  picture  all  round,  is  very  eafy  and  de¬ 
lightful  ;  in  which  he  has  employed  fine  artifices  by 
Leaves,  Twigs,  little  touches  of  lights  firiking  ad- 
vantageoufly,  and  .the  like  ;  fo  that  there  is  not  a 
ilroke  in  the  piblure  without  its  meaning  ;  and  the 
whole,  though  very  bright,  and  confiffmg  of  a  great 
many  parts,  has  a  wonderful  harmony  and  repofe. 

Sometimes  the  ffrudure  of  a  piblure,  or  the  Tout- 
rnfhnhle  of  its  form,  lhall  referable  dark  clouds  on  a 
light  ground.  There  are  inftances  where  two  maf- 
fes,  a  light  and  a  dark  one,  divide  the  picture,  each 
poffelling  one  fide  :  of  this  fort  is  one  done  by  Ru¬ 
bens,  and  as  fine  a  compofition  as  can  be  feen ;  the 
inaiTes  are  fo  well  rcunded,  the  principal  light  being 
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near  the  middle  of  the  bright  one,  and  the  other 
having  fubordinate  lights  upon  it,  fo  as  to  conne<^, 
but  not  to  confound  it  with  the  reft  ;  and  they  are 
in  agreeable  lhapes,  and  melting  into  one  another, 
but  neverthelefs  fufficiently  determined. 

Very  commonly  a  pifture  confifts  of  a  mafs  of 
light  and  another  of  lhadow  upon  a  ground  of  middle 
tindt  :  and  fometimes  it  is  compofed  of  a  mafs  of 
dark  at  the  bottom,  another  lighter  above  that,  and 
another  for  the  upper  partftill  lighter ;  (as  ufually  in 
a  Landfcape)  fometimes  the  dark  mafs  employs  one 
fide  of  the  pidture  alfo:  as  a  certain  copy  after  Paolo 
Veronese,  where  is  a  large  group  of  figures,  the 
principal  ones  of  the  ftory  compofe  the  lower  brown 
mafs  ;  Architecture,  the  fecond  ;  more  buildings, 
with  Figures  and  the  Sky,  the  third  ;  but  moft  com¬ 
monly,  in  pidtures  of  three  malTes,  the  fecond  is  the 
place  of  the  principal  figure.'^. 

Of  fuch  confequence  are  thefe  agreeable  maifes  in 
a  pidlure,  that  for  the  fake  of  them,  what  is  lefs  ma¬ 
terial  muft  be  di^penfed  with,  when  both  cannot  be 
had  :  as  the  principal  figure  and  action  muft  be  dif- 
tinguilhed,  thofe  limbs  of  a  figure  that  are  chiefly 
employed,  ought  to  be  made  confpicuous. 

As  the  Tout -epjernhle  of  a  pidlure  muft  be  beautiful 
in  its  mafies,  fo  it  muft  be  as  to  its  colours  ;  and,  as 
what  is  principal  muft  be  (generally  fpeaking)  the 
moft  confpicuous,  the  predominant  colours  of  that 
fliould  be  diffufed  throughout  the  whole.  This  Ra¬ 
phael  has  remarkably  obferved  in  the  cartoon  of  St. 
Paul  preaching ;  his  Drapery  is  Red  and  Greeny  and 
thefe  colours  are  fcattered  every  where,  but  judici- 
ouily  ;  for  fubordinate  colours  as  well  as  fubordinate 
lights,  fcrve  to  foften  and  fiipport  the  principal  ones, 
which  other  wife  would  appear  as  fpots,  and  confe- 
quently  be  offeufive  :  and  when  the  fubjedl  does  not 
necefiarily  require  a  due  variety  or  beauty  of  tindls  ; 
or  perhaps  the  pidlure,  when  thought  to  be  finiihed, 
i§  found  to  want  fomething  of  this  kind  5  a  few  Red 
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or  Yellow  leaves  trees,  flowers  -of  whatever  colour^ 
in  any  thing  otherwife  indifferent  may  be 

flung 'in  very  advantogeouily. 

In  a  figure,  and  every  part  thc;'-  and  indeed 
in  every  thing  elfe,  there  is  one  part  .h  mnfl:  have 
a  peculiar  force,  and  be  manifefdy  diflingudhed  from 
the  reft,  all  the  other  parts  of  which  mufl;  alfo  have 
a  due  fubordination  to  it,-  and  to  one  another :  the 
fame  mufl  be  obferved  in  the  compofition  of  an  en¬ 
tire  pidure ;  and  this  principal,  diflinguiflied  part: 
ought  (generally  fpeaking)  to  be  the  place  of  the 
principal  figure  and  aclion  :  and  here  every  thing 
inuflc  be  higher  fliiilhed  ;  the  other,  parts  mufl  be 
lefs  fq,  gradually. 


In  the  defeent  from  the  Crofs  of  Rubens,  the: 
Gill ift  is  the  piincipai  figure  :  this  body  being  naked,, 
and  about  the  centre  of ^  the  picture,  would  have 
been  diftinguifhed.  as  the  heightening  of  this  mafs  of 
light  ;  but,  not  content  with  that,  and  to  raife  it  flilll 
more,  this  judicious  mafter  has  added  a  flieet,  ini 
wliic^li  the  bony  is,  and  which  is  fupjiofed  to  be  ufe-' 
ful  to  deliver  it  down  fafely,  as  well  as  to  carry  it: 
off  afterwards  ;  but  the  main  defign  is  what  we  arc 
obferving,  and  for  that  it  is  admirably  introduced. 

Sometimes-  the  place  in  a  piflure,  and  not  thei 
force,  gives  the  diftindlion  ;  and  fometimes  the  pain¬ 
ter  nappens  to  be  obliged  to  put  a  figure  in  a  place,, 
and^  with  a  degree  of  force,  which  does  not  fufficiently 
oiftingiiifh  it  :  in  this  cafe,  the  attention  mufl  be  a- 
wakened  by  the  colour  of  its  drapery,  or  a  part  of 
it,  or  by  the  ground  on  which  it  is  painted,  or  fome: 
other  aitifice.  Scarlet ^  or  fome  vivid  colour  is  very 
proper  on  fuch  ofccaflons.  In  a  piflure  of  Alhano,^ 
which  Sir  James  1  hornhill  had,  our  Lord  is 
feen  at  a  diflance,  as  -coming  towards  fome  of  his 
Difciples  ;  and  though  a  fmall  figure  is  nevethelefs 
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the  rnofl  apparent  in  the  pi6liire,  by  being  placed  on 
a  riling  ground,  and  painted  upon  a  bright  part  of 
^he  Sky,  juil:  above  the  horizon. 


In  a  compofition  as  well  as  in  any  fingle  figure, 
'or  other  part  of  which  the  pidure  confifis,  one  thing 
■mufi:  contrail:,  or  be  varied  from  another.  Thus, 
in  a  figure,  the  arms  and  legs  muil  not  be  placed  toan^- 
fwer  another  in  parallel  lines  :  in  like  manner,  if  one 
•figure  in  a  compofitibn  ftand,  another  muH  bend,  or 
lie  on  the  ground ;  and  of  thofe  that  lland,  or  are 
dn  any  other  pofition,  if  there  be  fcveral  of  them, 
they  niufi:  be  varied  by  the  turns  of  the  head,  or 
Tome  other  artful  difpofition  of  their  parts,  as  may 
•be  feen  (for  inftance)  in  the  cartoon  of  Giving  the 
Keys.  The  mafies  mull  alfo  have  the  like  contrafi:, 
-two  mufi:  not  be  alike  in  form  or  fize,  nor  the  whole 
nnafs'  compofed  of  tliofe  lefier  ones  of  too  regular  a 
lhape  •:  the  colours,  muft  be  ‘alfo  contrafced  and  op- 
’pofed,  fo  as  to  be  grateful  to  the  eye  :  there  muft 
'  not  (for  example)  be  two  Draperies  in  one  pkliure 
'of  the  fame  colour  and  ftrength,  unlefs  they  are  con¬ 
tiguous,  and  then  they  are  but  as  one.  If  there  be 
‘two  Reds,  Blues,  or  whatever  other  colour,  one  muft 
be  of  a  darker  or  paler  tinct,  or  be  feme  v/ay  varied 
'by  lights,  lhadows  or  reflections.  Raphael,  and  o- 
‘thers,  have  made  great  advantage  of  changeable 
•^S  lks  to  unite  the  contrafting  colours,  as  well  as  to 
•make  a  part  of  the  contraft  themfelves  :  As  in  the 
cartoon  of  Giving  the  Keys,  the  Apoftle  that  ftands 
in  profile,  and  immediately  behind  St.  John,  has  a 
•  Tello'iv  garment  'with  Red  Sleeves,  w'hich  coniiieCfs 
that  figure  with  St.  Peter  and  St;  John,  whofe  dra¬ 
peries  are  of  the  ftine  fpecies  of  colours  :  then  the 
-  fame  anonymous  Apoftle  has  a  loofe  changeable  dra¬ 
pery,  the  Lights  of  which  are  a  mixture  of  Red 
and  Yellow,  the  other  parts  are  bluilh  :  this  unites  it- 
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felf  with  the  other  colours  already  mentioned,  and 
with  the  Blue  Drapery  of  another  Apoftle  which 
follows  afterwards  ;  between  whicli  and  the  change¬ 
able  Silk,  is  a  Yellow  Drapery,  fome thing  different 
from  the  other  Yellows^  but  with  fliadows  bearing 
upon  the  jP^/rp/e,  as  thofe  of  the  Yellow  Drapery  of 
St.  Peter  incline  to  the  Red  :  all  which,  together 
with  feveral  other  particulars,  produce  a  wonderful, 
harmony. 

Though  a  mafs  may  confift  of  a  number  of  little 
parts,  there  ought  to  be  one,  or  more,  larger,  and 
as  it  were,  governing  the  reft,  and  this  is  another 
fort  of  contrail.  The  good  Samaritan,  by  Bass  ace, 
is  a  fine  inftance  of  this  :  in  the  fame  pidure,  there 
are  two  Knees  of  two  feveral  figures,  pretty  near  to¬ 
gether,  and  the  Legs  and  thighs  of  which  make  an¬ 
gles  too  much  alike  ;  but  this  iscontrafted  by  one  be¬ 
ing  naked,  and  the  other  clad  :  and  over  the  latter  a 
little  fort  of  fafii  falls,  which  is  an  additional  expe¬ 
dient. 

There  is  alfo  an  admirable  contrail  in  the  cartoon 
of  St.  Paul  preaching  :  this  figure  (which  is  a  rare 
one)  Hands  alone  as  he  ought  to  do,  and  confequeat- 
ly  is  very  confpicuous,  w'hich  is  alfo  perfedly  right  : 
the  attitude  is  as  fine  as  can  be  imagined  ;  but  the 
beautv  of  this  noble  figure,  and  with  it  of  the  whole 
pidure,  depends  upon  this  artful  contrail  we  have 
beenfpeaking  of;  of  fo  great  confequence  is  that  little 
part  of  the  Drapery  flung  over  the  Apollle’s  Shoul¬ 
ders  and  hanging  down  almoll  to  his  Waill  ;  for(  be- 
fides  that  it  poifes  the  figure,  which  otherwife  would. 
have  feemed  to  have  tumbled  forwards)  had  it  gone 
lower,  fo  as  to  have,  as  it  were,  divided  the  outlines 
of  the  hinder  parts  of  the  figure  in  two  equal,  or 
near  equal  parts,  it  had  been  offenfive  ;  as  it  had 
been  lefs  plealing,  if  it  had  not  come  fo  low  as  it 
does.  This  important  piece  of  Drapery  prefer.ves 
the  mafs  of  Light  upon  that  figure,  but  varies  it, 
and  gives  it  an  agreeable  form  ;  whereas,  without 
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it,  the  whole  figure  would  have  been  heavy  and  dif- 
agreeable  I  but  there  was  never  danger  of  that  m 
RaphafXo 

The  naked  Boys,  in  the  cartoon  of  Healing  the 
Cripple,  are .  a  farther  proof  of  PvAPHAEl’s  great 
judgment  in  compofition  :  one  of  them  is  in  fuch  an 
attitude  as  finely  varies  the  turns  of  the  figures ;  but 
here  is  moreover  another  kind  of  contrah,  and  that 
is  canfed  by  their  being  naked,  which  how  odd  foever 
it  may  feem  at  firft,  and  without  confidering  the  rea« 
fon  of  it,  will  be  found  to  have  a  marvellous  effetf. 
Cloath  them  in  imagination  ;  drefs  them  as  you  will, 
the  pifiure  fuffers  by  it,  and  would  have  buffered,  if 
Raphafx  himfelf  had  done  it. 

It  is  for  the  fake  of  this  contraft,  which  is  of  fo 
great  confequence  in  painting,  that  this  knowing 
man,  in  the  Cartoon  we  are  now  upon,  has  placed 
his  figures  at  one  end  of  the  Temple,  near  the  cor¬ 
ner,  where  one  would  not  fuppofe  the  beautiful  gate 
was  :  but  this^ varies  the  fides  of  the  pidure,  and  at 
die  fame  time  gives  him  an  opportunity  to  enlarge 
his  buildino;s  with  a  fine  Portico,  the  like  of  which 
you  mod:  imagine  mud:  be  on  the  other  fide  of  the 
the  main  ftrudure ;  all  v/liich  together,  makes  one 
of  the  nobled:  pieces  of  Architedure  that  can  be 
conceived  :  nor  is  the  contraft  mentioned  only  necef^ 
fary  in  every  pidure,  but  if  feveral  are  made  to 
hang  in  one  room,  they  ought  to  contraft  one  aUxO- 
ther.  The  mafters  to  be  ftudied  for  Compofition  are 
Raphael,  Rubplns,  Rembrandt,  and  many  others 
there  are  worthy  of  notice. 

Rules  for  draiving  Beafts, 

For  drawing  the  form  of  ^ny  beaft,  begin  with 
yowT  Lead  OY  Coal j  at  the  Forehead,  drawing  down* 
ward  the  Nofe,  Mouth,  upper  and  nether  Chop, 
ending  your  lines  at  the  Throat :  then  viewing  it  a- 
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gain  where  you  began,  from  the  Forehead  over  the 
Head,  Ears,-  and  Neck,  continuing  till  you  have,  gi¬ 
ven  the  'full  coiripafs  of"  the  Buttock,  then  mark  out 
the  Legs  andfFeet.  Viewing  it  again,  touch  out  the 
Breafc,  with  the  eminency  thereof ;  laflly,  iiriilh  the 
(Tail,  Paws,  Tongue,  Teeth,  Beard,:  and  diadows. 
In  drawing  beafts,  you  mud:  be  well  acquainted  with 
their  lhape  and  aftion  without  which  you  will  never 
perform  any  thing  excellent  in  that  kind  :  and  here 
if  you  draw  it  in  an  emblem  or  the.  like,  you  ought  to 
Ihew  the  landfcape  of  the  country  natural  to  that 
bead:. 


The  Method  of  Colouring  Beads  »- 


^  I.  Sheep,  lay  wdth  a  thin  White,  ihaded  with  In¬ 
digo  and  Soot,  and  heightened  with  White., 

2.  Hogs,  lay  with  Brown  - 0 her .  Wazitlc  Wwh  Soot 
and  heightened  with  Mafticote  :  you  may,  'as  you  fee 
bccafion,  coloui  the  Fiair  here 'a.nd  there  v^ith  ffrong— 
er  Brown  'Oker  ;  the  Eyes  with  VernBUon,  'whi<ih  you 
may  heighten  with  Mafticote  ;  the  Mouth  with  hdle;o 
ov  White  Black,  fhaded  with 

3.  A  Bear,  with  brown  Qker,  reBOker  and  Black 
inixeci ;  flisclow  witn  Soot  alone,  or  !Tiix-C'd  with  Black 
and  heighten'  with  brown  'Okcr  and  White. 

4.  A  Wolf,  with  browm  (y'A’er  and  b'oah  iind  IhadQw 

Vith  more  Soot.  '  ■ 

5*  A  Grey  Wolf,  with  Black,  JVkite,  and  brown 
;  Ihaded  with  Black  and  Soot,  or  Black  only; 
the  Mouth  with  Black  and  red  Oker  -  Ihaded  with 
Black  and  Soot,  heightened  witli  red  Qker  and 
White. 

6.  The  Elephant,  ‘which  Is  of  a  Moufe  Gre}^ 
whh  Black  and  JVblte,  mixed  witp  Boat,  and  fliaded 
with  Black  and  Soot,  and  heightened  with  the  Erne 
with  a  little  more  White.  The  Nofe,  at  the  end  of 
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CariiJ's^  Hiadowecl-'witli  Blacky  or  Black  mixed 
Lake  :  in  the  fame  manner,  the  inner  part  of  the 
Ears  ;  the  Eyes  with  White ,  tending  to  a  Grey» 
Mice  -are  coloured  as  the  Elephant  :  Rats  a  little 
browner.  /  . 

7.  dine  Unicorn,  with  a  pure lhaded  with 

Black  ;  ;the  Chaps-  red^  the  Eye  and  Hoofs  with  a 
thin  Black.  ' 

8.  The  Hart  with  browm  V  'kery  fhaded  on  the 
'Back  with -.5oo/,  \vhich  ivceetly-  drive  towards  the 
Bellv,  and  fnads  over  ayain  with  a  hrono-er  'Soot: 
the  Neck  and  Belly  with  WhitCy  the  Mouth  and 
Ears  a  little  reddifli,  the  Hoof  black,  the  Horns  with 
Sooty  and  lhaded  with  Soot  mixed  with  Black. 
'The  Hind  with  the  fame  colours  as  the  Hart. 

9.  The  Cone}^,  wdth  Black  and  White  •,  the  Belly 
all  White y  fweetened  with  Black,  and  heightened 
with  a  ftronger  White.  The  Hare  with  brown  Oker  ; 
the  Belly  a  little  whitilh  ;  lhaded  on  the  Back  with 
'Sooty  and  heightened  down  the  Belly  with  White. 

10.  Apes,  Monkeys,  and  the  like,  with  Pink  and 

Black,  heightened  with  and  IFhite;  lay  the 

Face  with  a  thin  Black,  mixed"  with  Soot,  lhaded 
with  Black  and  PmJfmWed  "with  a  little  red  Oker. ' 

-  j;i.  Cats,  ,of  a  grey  and  hrownifn,  ot'T-ahhy  ,  with 
Indigas  .Twe-iaiad  Teighteryed  with  pure  V/Bite, 

and ihacied  with AAe  and  iiUe/e  mixed. 

12.  An  Afs,  colour 'with  AAM,  mixed  with  TFAVe 
like  Crey\  if  the  Afs  be  of  :.a'  mingled  hr  own.  Black 
and  mixed  with  browni  C'Ar,  lhaded  with 

Black  in  -the  Iviouth  ;  heighten  with  White. 

1-3;  The  Leopard,  with  brown  and  red  Oker. 
ed  with  TAe/e,  ihadov/  it  with  Soot ;  the  Spots  with 
red  'Oker  2.vA  Black,  the  Mouth  with-  Black  dnd- White, 
heighten  w'ith  light  Oker. 

■  14.  Horfes,.  Oxen,  Cows,  Dogs,  and  •  fuch  like', 
If  w  hke^  with  Whiie,  mixed  with  a  little  Sobt  or  Oker, 
lhaded  with  a  little  Black  and  White,  and  heightened 
with  perfect:  White.  If  of  a  Chefnut  broivn,  with 
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red  Oker  Blacky  fhaded  with  Black  and  Sooty  and 
heightened  with  red  Oker  and  White,  If  an  Aih  greyy 
with  Black  mixed  with  White y  ihaded  with  Black  and 
heightened  with  White,  If  black,  with  a  thin  Blacky 
/hade  with  a  ftronger  Black,  and  heighten  with  Black 
and  White bay  Horfe,  with  Vermilion  and  brown 
Oker  ;  or  only  with  red  Chalk,  diaded  with  red  0- 
ker y  and  heightened  with  red  Chalk,  mixed  with 
White,  If  fpotted,  by  a  mixture  of  the  aforefaid  co¬ 
lours,  and  difcreetly  putting  every  one  in  its  proper 
place. 


«aoo  oe«co(Ko  eeeo  cooc  sees  eoce  eoeo  oo«o  coco  ooco  oeco  0900  eoec  ocM  coec  c^oo  cocc' Qooo  ooM  009Q  Qce» 


CHAP.  XV. 


Li  m  n  i  n  g  . 

Limning  is  the  art  of  painting  in  Water- 
Colours,  in  contradiction  to  Painting,  proper¬ 
ly  fo  called,  which  is  done  in  Oil  Colours.  In  Lim- 
colours  are  proper  enough,  excepting  the 
White  made  of  Lime,  which  is  only  ufed  in  Frefco  ; 
but  the  j^zure^xnd  Ultramarine  muft  always  be  mixed 
up  with  Size  or  with  Gum  ;  becaufe  the  Yolks  of 
Lggs  give  Tellovj  colours  a  greenilh  tincture.  The 
colours  are  all  ground  in  Water,  each  by  itfelf  ;  and 
in  proportion  as  they  are  wanted  in  working,  are' 
diluted  with  hzed  Water.  The  great  advantage  of 
limning  confifts  in  its  being  free  from  any  luflre,  in 
regard  that  all  its  colours,  thus  void  of  Inftre,  may 
be  feen  in  all  kinds  of  lights  ;  which  in  Oil,  or  co¬ 
vered  with  Varniih,  cannot. 


/ 
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Directions  for  iifing  the  Colours. 

Your  Pencils  mull:  be  fall  in  their  quills,  and 
iharp- pointed  after  you  have  drawn  them  through 
your  mouth.  Before  you  begin,  have  all  your  co¬ 
lours  ready  before  you,  and  a  Pallet  for  the  conve- 
niency  of  mixing  them  ;  a  paper  to  lay  under  your 
hand,  and  to  keep  your  work  clean  j  as  well  as  to 
try  your  colours  upon  ;  alfo  a  large  bruHi  called  a 

Pitch,  to  Wipe  off  tlie  the  dull  when  your  colours 
are  dry. 

Lay  your  colours  on  but  thinly  at  firll,  deepening 
and  mellowing  them  by  degrees  as  yon  fee  occafion. 
The  quicker  you  lay  them  on,  the  evener  and  clean- 
er  youi  Drawing  will  appear  ;  take  care  to  preferve 
all  your  coIoups  from  dull ;  and  before  you  ufe  them, 
wipe  your  lliells  and  pallet  every  time  with  a  fitch  : 
wdmn  you  have  done  your  work,  or  would  lay  it  afide, 
be  careful  to  walh  out  your  pencils  in  warm  water. 

For  Face  painting,  mix  up  a  little  light  Carnation 
or  Flejlo  colour  with  Gum- water  in  a  ihell  by  itfelf  if 
it  be  for  a  fair  complexion,  mix  a  little  Vermilion 
and together  ;  and  for  a  fwarthy  one, 
add  to  the  former  a  little  Mafiicote  or  Engll/ly  Oker^  or 
both.  Let  your  Fleih-coloiir  be  always  lighter  than 
the  complexion  you  would  paint,  for  by  workino'  on 
it,  3^^011  may  bring  it  to  its  true  colour.  In  a  large 
Ihell,  or  upon  your  Pallet,  lay  your  different  fliades 
of  Flelh  colour  at  a  convenient  diflance  from  each  o- 
ther  ;  and  always  liave  ready  a  fufficient  quantity  of 
White  to  lighten  your  lhadows. 

F or  the  Cheeks  and  Lips  ufe  a  mixture  of  Lake 
and  red  Lead  or  Carmine^  as  occafion  I'equires  ;  and 
for  blue  tints  (as  under  the  Eyes,  and  in  Veins)  Jn- 
dico  or  Ultramarine  and  JChite  :  for  grey  faint  fha- 
dows,  xx^e  White,  EngUfhOker,  Comctimts  Majilcote  i 
for  deep  ffadows,  White,  Englijh  Oker,  Umber  :  for 


2  14  S  Ola  of  W  I  S  DO 

darker  lkiado\vs,  Lake  and  Pink,  which  makes  a  good 
flejh  lhadow. 

Let  the  perfon  you  are  to  limn  be  pollted  in  the 
poflure  that  he  himfelf  fiiall  chufe,  level  with  you, 
and  not  more  than  fix  yards  from  you.  at  moft.  Ob- 
ierve  the  peffon^s  motion,  if  ever  fo  fmall ;  for 
the  leaf!;  motion  amifs,  if  not  recalled,  will  infenfi- 
bly  lead  you  into  many  errors.  For  your  further  in- 
fiiruftions  in  Face-painting  we  refer  you  to  the  fub- 
on  Drawing. 

In  colouring  Landfcapes,  at  firft  only  lay  dead  co¬ 
lours  fmooth  all  over  the  piece,  leaving  no  part 
uncovered  ;  and  be  not  over  curious  indhis  part  of 
the  performance,  but  rather  ufe  a  maflerly  freedom; 
and  the  work,  though  feemnngly  rough  to  the  eye, 
will  have  a  good  effed  when  placed  at  a  diftance. 
Let  not  the  roughnefs  of  the  colour  difcourage  you, 
for  it  is  eafily  to  be  foftened  by  degrees  with  the  o- 
ther  lhadow,  obferving  only  to  fweeten  and  height¬ 
en  them  according  as  the  light  falls.  In  fome  places; 
lay  on  flrong  touches,  and  in  thofe  places  bring  your 
work  up  together  to  an  equal  roundnefs  and  flrength,, 
tempering  and  fwTeteningyour  colours  with  a  lharper' 
pencil  than  the  firft,  that  no  lumps  or  harlh  edges  be 
left ;  but  that  all  your  lhadows  may  lie  difperfed,, 
foft  and  fmooth,  gliding  gently,  as  it  were  into  one 
another. 

You  are  not  to  fini/h  any  part  before  the  other,, 
but  work  up  all  the  parts  gradually  alike  till  you  fee: 
nothing  wanting  to  compleat  your  pidure.  Having, 
laid  your  dead  colours,  begin  with  the  lighted:  parts,, 
as  the  Sky,  Sun  beams,  &c.  then  the  yellowiflii 
beams  (which  are  to .  be  done  with  Mafticote  andl 
White  ;)  next  the  bluenefs  of  the  Sky,  with  Ultrama¬ 
rine  or  Smalt  alone  :  for  purple  Clouds  only  mix; 
Lake  and  White,  making  your  colours  deeper  as  they 
go  upwards  from  the  horizon,  except  in  tempeftu- 
3US  flues.  The  tops  of  diflant  Mountains  mud  be: 
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worked  fo  faint,  that  they  may  feem  to  lofe  them- 
felves  in  the  air. 

B-'ing  your  colours  forward  as  your  diffance  de- 
creales ;  painting  your  firft  ground  next  the  horizon 
downwards  of  a  bluifh  Sea-green,  and  as  you  ad¬ 
vance  forwards  of  a  reddifh  or  darker  Green,  till  you 
come  to  the  foreground  itfelf,  which,  as  it  is  to  be 
the  darkeft  part  of  all,  do  with  dark  Gr^en,  ftaded 
with  a  dark  Brovjn  or  Telio'vo  ;  wdiich  rule  of  fhadow^ 
will  alfo  ferve  for  the  Trees  on  each  refpeaive 
ground.  All  diflant  objefts  are  to  be  made  imper* 
fed:  as  they  appear  to  the  63^6,  as  has  been  alrejxly 
obferved  under  the  article  of  Light  and  Shade. 

In  colouring  Trees,  Boughs,  and  Branches,  touch 
in  all  the  dark  iliades  hrib,  raifing  the  lighter  leaves 
above  the  darker  by  adding  Pdgfitcote  to  the  dark 
Green,  wdiich  ma|,y  be  made  vvdth  Bke,  .Phik,  and  In- 
dico,  for  the  uppermoit  of  all,  wdiich  are  to  be  done 
laid  ;  touch  lightly  the  extremities  of  the  leaves  with 
a  little  Green,  Majiicote,  and  JVhite,  and  fet  off  the 
darkeft  fliadows  \wiih.  Sap-green  And  -  Indico.  Thefe 
rules  are  adapte4  general  appearances  ;  but  the 
learner  may  deviate  from  theiii  as  Nature  iliall 
didate. 

Witn-  regard  to  Drapery,  Fruits,  Flow^ers,  and 
cthei  bi  aiiclies  of  Painting,  the  beif  obfervaiions  are 
to  be  taken  from  the  objecl  themfelves,  or  the  moft 
curious,  and  exact  reprefentations  of  them.  Laftly  we 
would  ratherrecommend  to  thofe\yho  chufe  to  paint 
in  Water  Colours  (chiefl}*  lor  amufement)  to  buy 
their  Pencils  and  Colours  prepared  at  the  Colour- 
ftiops ;  .and  foch  as.  will  jirepare  them  themfelves^ 
v/e  refer  to  Colours  in  particular. 
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A  Method  of  Frefco  Painting,  or  rather 
Piaiflering  on  Walls,  to  endure  the  ea^ 
ther^  and  reprefentlng  Birds,  Bealls, 
Herbs,  Fruits,  in  Relief. 

It  is  performed  on  frelh  Plaifter,;  or  oh  a  wall 
laid  with  Mortar  not  yet  dry,  and  with  Water  Co¬ 
lours  :  the  method  of  painting  in  Frefco  ‘is  as  fol¬ 
lows  :  ,  ,  i. 

The  plaifter  muft  be  made  6f  Veil  ^<^a{hed  Lime 
mixed  with  fine  powder  of  old  riibbilh  Stones  ;  the 
Lime  muft  be  fo  often  wafhed,  till  all  its  fait  is  ex¬ 
tracted,  and  all  tlie  work  muft  be  done  in  clear  dry 
weather  ;  or  it  may  be  mixed  well  with  Flints  tho¬ 
roughly  burnt.  And,  in  order  to  render  the  plaifter 
more  durable,  they  ftrike,  into  the  joints  of  the: 
brick  or  ftone-wall,  ftumps  of  horfe-nails  at  about: 
fix  inches  diftance  from  each  other,  to  prevent  the: 
plaifter  from  peeling  off.  With  this  plaifter  the  walll 
is  firft  to  be  plaiftered,  a  good  thickriefs,  and  left 
fome  time  to  dry  ;  the  defign  and  colours  being  firft 
ready  prepared. 

This  painting  is  chiefly  performed  on  walls 
and  vaults,  newly  plaiftered  with  lime  and  fand  5 
but  plaifter  muft;  only  be  laid  in  proportion  as  the 
painting  goes  on,  no  more  being  to  be  done  at  once 
than  the  painter  can  difpatch  in  a  day,  while  it  is 
moift.  Before  the  painting  is  begun,  there  is  nfually 
a  cartoon  or  defign  made  of  paper,  to  be  chalked  anc 
transferr’d  to  the  wall,  about  a  quarter  of  an  houii 
after  the  plaifter  has  been  laid  nn.  The  coldnr  being 
prepared  and  mingled,  the  wall  is  to  be  plaifterec 
over  again  the  fecond  time,  about  the  thicknefs  0; 
half  a  crown  ;  but  only  fo  much  as  you  intend  pre- 
fently  to  work  upon,  and  while  it  is  wet,  you  miif 
w'ork  the  colours  therein,  which  will  mix  and  incor 
porate  with  the  plaifter,  fo  as  never  to  walh  out. 
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The  painting  mud  be,  for  the  work  to  come  in  all 
its  beauty,  wrought  quick,  and  with  a  free  hand  v; 
for  there  can  be  no  mending  or  alteration  after  the 
iirft  painting,  and  therefore  make  your  colour  high 
enough  at  fird  ;  yet  you  may  deepen  but  not  eadly 
lighten  :  nor  mud  they  ever  be  retouched  dry,  with 
colours  mixed  up  with  the  white  of  an  Egg,  Size, 
or  Gum,  ts  fome  workmen  do,  by  reafon  that  fueli 
colours  grow  blackiifh  ;  nor  do  ally  preferve  thenti. 
felves  but  fuch  as  were  laid  on  hadily  at  fird.  In  this 
painting  all  the  compound  and  artificial  colours  and 
almod  all  the  minerals  are  fet  afide,  and  fcarce  any 
thing  ufed  but  carth^s  ;  which  are  capable  of  pre- 
ferving  their  colour,  defending  it  from  the  burning 
of  the  lirne,  and  redding  its  fairs. 

The  colours  yfed  are  JVhits,  made  of  Lime  flacked 
long  ago,  and  white  Mm'hie  dud,  Ohery  both  ted 
and  yellow,  Vhlef,  re‘d  Verditer^  Lapis  Lazuli,  Blcick, 
Spanljh  brown,  B'panlJ}}  white,  &c.  all  which  are  only 
ground,  and  worked  up  with  Lime-water,  Milk,  or 
Whey ;  and  mod  of  them  grew  brighter  and  bright¬ 
er  as  the  Frefco  dries. 

The  bruflies  and  pencils  fdf  this  work  mud  be  long 
and  foft,  or  clfe  they  will  rake  and  raife  the  painting. 
The  colours  mud  be  full  and  flowdn9-  from  the  bruih  ; 
the  delign  perfect  in  the  image  or  paper  copy,  for  in 
this  work  you  cannot  alter  or  add  upon  any  ColdUr. 

This  fort  6f  painting  has  a  great  advantage,  by 
its  incorporating  with  the  mortar,  and  drying  along 
with  it ;  it  Js  rendered  extremely  durable,  and  ne¬ 
ver  fails  nor  falls,  but  along  with  it.  Before  the 
painter  begins  his  work  he  mud  prepare  all  the  chief 
tints,  and  put  them  into  feparate  pots  ;  then  try  tire 
colours  on  a  dry  fmooth  tile,  for  the  tile  prefently 
imbibing  'ail  that  is  mold  in  them,  and  drying  them, 
they  fee  by  it,  w^hat  effect  they  will  have  wdien 
ufed. 
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CHAP.  XVL 


G  I  L  D  I  N  G* 

I  L  D  I  N  G  h  the  art  of  fpreadiiig  or  caver- 
ing  any  thing  over  with  Gold,  either  in  Lea?' 
-.or  Liquid.  There  are  feveral  methods  of  gilding; 
in  uie^amongd:  us,  as  Gilding  in  Water,  Gilding  in- 
Oil,  Gilding  by  Tire,  &c. 

The  hlethocl  of  Water  GiMing. 

Water  Gilding’  requires  more  preparation  than 
Oil  Gilding,  and  Is  chiefly  on  wooden  works,  and 
ihofe  made  of  Stuc,  and  thefe  too  muft  be  iheltered 
from  the  weather.  A  fizeis  ufed  for  this  way  of  gild^ 
ing,  made  of  flireads,  &c.  of  Parchment,  or  Gloves, 
boiled  in  water,  to  the  conbflence  of  a  jelly.  If  the 
thing  to  be  gik  be  of  wood,  it  is  firft  w allied  with 
this  fize,  boiling  hot,  and  then  fet  to  dry  ;  and  af-, 
terwards  with  udhe  paint,  mixed  up  with  the  fame 
fize  :  fome  ufe  S^amjh  la/rzVe  for  this  purpofe,  and 
others  Pleificr.  of  Paris,  well  beaten  and  * 

this  lize  paint'muil  be  laid  on  with  a  ftiff  brum  , 
%vhich  is  to  be  repeated  feldom  or  oftener,  accoiding 
to  the  nature  of  the  work,  as  ten  or  tw^elvef  times  in 
flat  or  fmoorh  works  ;  but  feven  or  eight  will  be  fiif- 
fieient  in  pieces  of  Sculpture  :  in  the  former  caie 
they  are  applied  by  drawing  the  brulh  over  the  work,, 
in  die  latter  by  dabbing  it. 


When  the  whole  is  dry;,  they  moiften  it  with  fair 
water,  and  rub  it  over  Vviih  feveral  pieces  of  coailo 
linen,  if  it  be  on  the  fiat  5  if  not,  they  beat  tv 
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fwitch  it  with  fever al  flips-  of  tlie  fame  linen  tied  to  a 
little  {tick,  to  make  it  follow  and  enter  all  the  cavi- 
ties  and  deprelFures  thereof.  Having  thus  iinifircd 
the  White j  the  next  thing  to  be  done  is  to 
colour  it  with  yellow  Oker ;  but  if  it  he  a  piece 
of  Sculpture  in  Relie^'O;,  they  firit  touch  it  up,  and 
prepare  the  feveral  parts  wdiich  may  have  happened 
to  have  been  disfigured  by  the  fmall  iron  infiruments, 
a-s  gouges,  chilTels,  &€.  the  Gkeru^Qd  for  this  purpofe 
muft  be  well  ground  and  fifed,  and  mixed  np  with 
the  fize  before  mentioned.  Ibis  colour  is  to  fe  laid 
on  hot  ;  and  in  works  of  Sculpture,  fupplies  the 
place  of  Gold  ;  which,  fometimes,  cannot  be  carried 
into  all  the  deprelTiires  and  cavities  of  the  Foliages 
and  other  ornaments.  -  A  lay  is  alfo  applied  over  this 
Yellowg  which  ierves  for  the  Ground  on  which  the 
Gold  is  to  be  Faid  ;  this  lay  is  ufuaily  compofed  of 
ArTfienictn  hdle,  Blooclji cne b'hick  Lead^  and  a  little 
fat ;  to  wRich  fome  add  and  oil  of  Olives o- 

thers  burnt  Bread,  BiJirCy  Antimony,  Clafs  of  Tin, 
Butter,  and  Sugar-candy. 

Thefe  ingredients  being  all  ground  together  with 
hot  fize,  three  lays  of  this  comixdltion  are  applied 
upon  the  yellowg  the  one  after  tlic  cither  has  been 
dried  ;  '^being  cautious  not  to  put  any  iirto  the  cavity 
of  the  wmrk  to  hide  the  yellow.  The  bruih  uied 
for  this  purpofe  muft  be  a  very  foft  one,  and, 
when  the  matter  is  become  very  dry,  they  go  over 
it  again  with  a  ftronger  bruih  to  rub  it  down,  and 
take  off  the  fmall  grains  that  flick -out,  in  order  to  la- 
cilitate  the  bmmilhing  of  the  Gold. 

To  be  prepared  for  gilding,  you  muff  have  three 
forts  of  pencils;  one  to  wet,  another  to  touch  up 
and  amend,  and  a  third  to  flatten  ;  alfo  a  Gilding 
Culhion  'for  fpr  eacling  the  leaves  of  Gold  on,  when 
taken  out  of  the  book  ;  a  Knife  to  cut  them  and 
SquirrePs  tail  fitted  with  a  handle  ;  or  eile  a  piece 
€>f  fine  feft  Huff  on  a  flick,  to  talce  them  up  and  ap; 
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^yiy  them.  Yon  are  firfl;  to  bcj:^in  with  wetting  yotir 
pencils  ;  by  which  the  iail  Lay  laid  on  with  water  is 
inoiilened,  tlve  better  to  -receive  and  retain  the 
Gold,  riien  you  are  to  lay  the  leaves  of  Gold  on 
the  CiifliioTi,  and  if  whole,  yon  mtift  take  up  tvith 
the  Squirrel’s  tail  ;  but,  if  in  pieces,  with  the  other 
inltruinent,  or  Knife  wherewith  they  are  cut,  and 
lay  and  fpread  them  gently  on  the  parts  of  the  work 
you  had  moiflene-d  before.  If  the  leaves,  as  they 
frequently  do,  happen  to  crack  or  break  in  layipg  on, 
thefe  breaches  mutt  be  made  up  with  frnall  bits  of 
leaves  taken  upon  the  repairing  pencil,  and  the 
whole  work  is  to  be  fmootbed  either  with  the  fame 
pencil,  or  another  fomething  larger  ;  the  Gold  being 
prelled  into  the  dents,  into  w'hich  it  could  not  be  fo 
eafily  carried  by  the  Squbrel’s  tail. 

The  work  having  been  thus  far  gilded,  mutt  be 
fet  to  dry,  in  order  to  be  eitheivbiirniihedmr  flatted, 

Burniihing  is  fmoothing  and  polifliing  it  with  a  bur- 

nilhing  tool,  which  is  ufually  a  Dog  or  Wolf’s  toothy 
or  a  hhodjiom  fitted  into  a  handle>for  that  purpofe. 

Flatting  it  is  giving  it  a  light  lick,  in  the  places  not 
burniflied,^  with  a  pencil  dipped  in  Size,  in  which  a 
little  VermUiQn  fometimes  has  been  mixed  rthls  ferves 
to  prefer vc  and  pi*e vent  its  flawing  wLen  •  handled. 
The  laft  operation  is  applying  the  Fermei I  in  all  the 
little  lines  and  cavities,  aiid  to  >ftop'^and  'vamer>cl  any 
little  faults  with  Ihell  Gold,  d  he  Gompclition  called 
Vennilh  made  of  Gum.  Cuttas:^^  P'ermUion,^  and  a 
little  of  feme  ruddy  /;row«:  colour,  ground  together, 
with  Venetian  Varnilh  and  Oil  of  Turpenthte,^  Some 
Gilders  inftead  of  this,  make  fhift  with  fine  or 

Draf^on's  Blood  vdth  Gum-water.  Sometimes  inttead 
of  burnifliing^the  Gold,  they  burnifh  the  Ground  or 
compofition  laid  on  the  laft  before  it,  and  only  after¬ 
wards  walh  the  part  over  With  the.>  Size .  1  his  me¬ 

thod  is  chiefly  praittifed  for  the  Hands,  Face,  andl 
other  nudities  in  Relievo  ;  which  by  this  means,  do 
not  appear  fo  very  brilliant  as  the  parts  burnilhed. 
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though  much  more  To  than  the  parts  perfedly  flat. 
To  gild  a  piece  of  work,  and  yet  preferve  white 
grounds,  they  apply  a  lay  of  Spanilh  JVhite  mixed 
with  a  weak  hfii  glue  on  all  the  parts  of  the  ground,, 
whereon  the  ycZ/oTU  or  the  laff  hiy  might  run. 

^ke  Mel  hod  of  gildhrg  in  Oil. 

■.;  'K':.  'k '  ^  ^ 

This  operatio]?,  requires  much  lefs  apparatus  tlian' 
that  before  mentioned.^.  The  bafis  or  niatter  where¬ 
on  the  Gold  us  laid-,  in  this  ‘methad,.  is  the  remains 
of  colours  found  fettled  to  the  bottom  of  the  pots 
in  which  painters’Waih  their  pencils.  This  matteir 
which  is  very  vicid  or  fticky,  is  iidl  ground,  and 
then  palTed  through  a  iinen  doth  ;  and  thus  laid 
with  a  pencil-  on  the  matter  to  be  gilded,  after  it  lias 
been  wadietl  once  or  twice  over  with  Size  and  if  it 
be  wood,  with  forne  tysfi/t’ paint  r  when  this  is  almoli 
dry,  but  yet  is  ftill  undtuous  enougli  to  catch  and  re¬ 
tain  the  'Gdidy  the  leaf '  Gold  is  laid  on;  either 
whcde,  if  the  work  be  large,  or  cut  to  pieces  if 
finaller  ;  the  leaves  .of  Gold  are  taken  up  and  laid’ 
on  with  a  piece  of  hue,  fofc,  well  carded  cotton 
or  fometimea  by  a, pallet  for  .the  prirpcdb,  or  fome- 
times  with,  the  knife  with.  whi;ch  the  leaves  were  cur,, 
according  to.  the  parts  of  the  work  that  are  to  he 
gilded,  OF  the  breadth  of  the  Gold  that  Is  to  he  laid! 
on.  A,s  the  Gold  is  laid  on,  they  pafs  over  it  a 
coarfe  ftiT pencil  or  kculh  t^)  make  it  flick,  and  as  it 
were,  incorporate  >vith  the  ground  ;  and  after  this, 
they  mend  any  cracks  that  may  have  happened' in  it, 
either  with  the  fame  pencif  or  one  that  isfmaljer;. 
as  has  been  fhewn  before  in  Water  Gilding,  I'his 
kind  of  Gilding  is  chiefly  ufed  for  domes  and  roofs 
of  Churches,  Courts,  Banquet-houfes,  ^^:c.  and  fo.i: 
figures  of  Fiaifler  of  Paris,  Lead,  &c., 
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The  Method  of  gilding  ^vitk  Liquid  Gold, 


This  is  performed  by  Gold  reduced  to  a  Calx  and 
amalgamated  with  Mercury ,  in  the  proportion  of  a- 
bout  an  ounce  of  Mercury  to  a  drachm  of  Gold,  lo 
pel’form  this,  they  heat  a  crucioie  led  hoc,  and  then 
put  the  Gold  and  Mercury  into  it,  ftirring  them  gent¬ 
ly  about  till  the  Gold  be  found  melted,  and  incor- 
oorated  into  a  mafs  with  the  Mercury.  When  this 
IS  done,  they  call  them  into  water  to  walh  and  puri¬ 
fy  them  ;  and  out  of  that  into  other  waters,  ^  Vv  here 
tiie  Amaigama  which  is  almoft  as  lifphd,  as  if  tlieie 
were  nothing  but  ^uicklilver  in  it,  may  be  preferved 
a  long  time  for  ufe.  Before  they  proceed  to  lay  this 
amalgamated  gold  on  the  metal,  they  firft  render  the 
metal  rough,  by  walhing  it  over  with  dquufoi'tls  or 
jj QUCi'J'ecuH'd u  j  and  afterwards  rmfe  the  metal  in  fail 
nmi  ici 


Nvater,  and  Icour  it  a -little  with  fine  Sand,  and  then 
it  \l  ready  for  the  Gold  :  then  they  cover  over  the 
metal  with  the  mixture  of  Gold  and  Mercury ^  taking; 
it  up  with  a  flip  of  Copper,  or  orulh  inade  o.f  Brafsi 
wire,  fpreading  it  as  even  as  pofllble,  to  oo  which  they 
>yet,tne  brnih  from  lime  to  time  in  fair  water  ;  theiii 
they  let  the  metal  to  the  hre  upon  a  grate  in  a  fort  of 
'rap:e,  under  winch  Hands  a  pan  ot  coals  ;  and  htj 
proportion  as  the  Mercury  evaporating  and  flying 
difeov^^rs  the  places  where  the  Gold  is  w-anting,  they 
take  care  to  fupplv  them  by  adding  new  parcels  of 
AmnalgAma.  "Bhen  the  work  is  rubbed  over  with  the 
wirebruih  dlppedin  Beer  or  Vinegar,^  wdiich  leaves 
it  m  a  condition  to  be  brought  to  a  co,iouf,  which  ss 
the  iafl  part  of  the  procefs  ;  and  wdiich  the  Gilders 
keep  to  themfelves  as  a  mighty  fecret ;  though  it  is 
..m-ufln  it  cannot  ditfer  much  from  the  manner  od  gi 
ying  Gold  fpec  e?  theii"  colour  in  coining. 
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•■'y 


To 


o 


G  L..  A  S  S  '.^ 


Take  (T/WA  and' red  of  oach  a  like  quantity 

^rlnd  them  together  and  temper Avith  TV?/?e<'/ oil  ;  lay 
it  on,  and,  when  it  is  ahnoft  dry.  lay  leaf  Gold  on  ; 
let  it  dry, „  and- then  poliih  it. 


T<)  giM  I  R  o  Nv 

Take  one  pound  of  liquid  dinfecd  mX,  and 

Turpentine,  of  each  one  ounce;  mix  them  well  toge¬ 
ther,  ftrike  them  over  any  metaly  andXifterwards  lay 
on  leaf  Gold  or  SiiVer,  and  when  it  is  dry  polilh  if. 
To  gild  Silver,  Brafs,  or  Copper,  'icf//?:  GoId»watcr. 

Take  two  ounces  of  Quickj fiver,  put  it  into  a  cnn 
cible,  fet  it  on  the  fire?,  andwhendt  begins  tb  fmoak, 
puf  in  an  Angel  of  fine  Cold  y  then  take  it  off  imme¬ 
diately,  for  the  Gold  will  be  prefently  diilblved 
then,  if  it  be  too  thin,  ftrain  a  part  of  the  i^idrAy/tY?* 
fmm -it  through  a  piece  of  Fuffian  ;  when  you  have, 
done  this,  rub  the  Gold  and  Omickrdver  upon  Brafs 
or  Silver,  and  it  wdll.  cleave  to.  it;  then  put  the  faid 
Brafs  or  Silver  upon  quick  coals,  till,  if  begins  to 
hnoak  ;  then  take  if  from  the  fire,  and  feratdi  sfwitht 
a  hair  brudi  ;  this  do  tiirall  the  Mercury  is  rubbed 
as  clean  off  as  may  be,  and:  the  Gold  appears'  of  a 
faint  yellow  :  then  heighten  the  colour  with  Sal  Ar^ 
momac,.  Bole,  and  ground -‘together  and. 

tempered  with  water. 

You  muff:  take  notice  thaty  before  you  gild  iipoiw 
metal,  you  luuili  boil  \i  m  Tartar-  or  Beer  and. 
Water, 

To  gild  o;r  W  d  o  D  or  S  T  o  N  E,  •  ‘ 

lake  Bole  Annomac  and  Oil  oi  B£n,  of  each  a 
fullicient  quantity;  beat  and  grind  them  together, 
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and  fmear  the  Wood  or  Stone,  and,  when  it  is  ahnoft 
dry,^  lay  on  leaf  Gold,  let  it  di'y,  and  polilh  it. 


Ta  fher\  Mny  -  •  Met  ah 


DifToIve  fine,  and  put 

in  as  much  fi.n%  powdered  as^^^  it  in- 

to  a  pafie  :  with ,  wjhlcfi .  ruh' '  any  Jnetal,  and  it  will 
look  like  fine  .Sihex,  ^.,.  -  T ' " 


a  r  • 


-  -V, 

■  >  i  .  -  ^ 


••'■■■■'  C  M;AP.  'XYtli-: 

C'  ■  !  ..'  h-  !  ;' 


i  A  t-^y 


<  \  ■ 
h  i  j 


*•*>  '  ’  !>•'  ■•'  ‘  .'  -  >!.i  \  i  J  .'.‘iO  Dfl; 


T  C  H  IN.  G.j  if.  a^methoi  of  ^working  6 
whereim  thq  h!^ef  ,,-or  firokesy,  irdlead  of  being 
c nt!  with  'a  .Gtayer, ,  ay <p ^eatj^-p. w  kh  ftjya 

This  art,  .beingv^?^f^^t)tecTw  greater  eafe  and 
iVefdom  thaniTpg^'af49ig-i  luhjedts 

better,  and,  inpji*e> 4gt^:eablp  Lapdlklps, 

Kihufi,  and  finR%|%^|>dl9^h. 


.nics.  0c. 


T  he  principal  Materials  for  this  art  are  the  Plate, 
hard  and  foft  ^around,  ,(hhe  JlrfiTor  Winter,  and  the 
^:ther  for  Summer,)  a  Dabber," '  Turpentine  Yarniflj, 
Lamp-Black,  foftVfax,  and  Aqua  Fortis. 

I  he  X'ools  are,  an  Oil-Rubber^_  a.^Burnither,  a 
Scraper,  a  Hand-Vife, ,  Etching-Boards,  Etching- 
Needles,  an  Oil-Stone^'  and  a  Parallel  Buler. 
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Diredions  for  laying  the  Ground. 

Ilavirig  provided  yourfelf  with  a  plate  of  the  flze 
of  the  print  or  drawing  you  intend  to  copy,  mb  it 
w-ell  with  an  oil-rubber  made  of  iwan-fkip  flannel, 
till  all  the  marks  of  the  charcoal  ufed  in  polilhing  t, 
entirely  difappear ;  then,  wiping  olf  the  dirty  oil 
v/ith  a  linen  rag,  dip  your  finger  in  fome  clean  on, 
and  touch  it  over  every  part  of  the  plate  ;  after 
which  with’ your  burniflier  polilh  the  plate,  till  you 
can  fee  your  face  in  it  :  And?  in  cafe  any  fiind-holes 
or  flaws  appear,  the  fcraper  will  afiift  you  in  taking 
them  out.  The  jnarks  left  by  the  fcraper  are  to  be 
taken  out  with  the  burnilher,  till  nothing  appear. 
Havincr  fixed  your  hand- vice  at  one  end  of  tho  plate, 
with  a^fag  and  whiting  clear  the  plate  carefully  from 
greafe  ;  then  heat  it  over  a  charcoal  fire,  01  flighted 
paper,  till  it  will  melt  the  ground,  which  is  to  be 
laid  on  thinly,  and  dabbed  all  over  with  the  dabber,. 
till  it  h  perfeaiy  fmooth  and  even  ;  then  warm  tlvo 
plate  again,  and’ holding  it  up' with  the*gionnd  docyn- 
wards',  finoak  it  all  over  with  a  large  candle,  taking 

care  that  the  fnufTdo  not  touch  the' ground,  and  wa¬ 
ving  the  candle  continually  over  every  part,  fo  that 
the  ground  may  not  be  burnt  by  heating  it  more  lU 
one  place  than  another.  If  the  plate  be  large  you 
'  may  join  four  penny  candles  together. 


DirecTi'ons  for 

The  firft  thing  to  be  done,  (\vhik  the  plate 
oooling,  after  the  ground  is  laid)  is  to  rub  the  bark 
of  your  print  or  drawing  all  over  with  a  bit  of  clean 
razor  cotton,  dipt  in  the  krapings  of,  red  chalk,  ai.d 
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iliake  ofF  the  loofe  dufc,  or  wipe  it  off  g,ently  with  a 
clean  rag.  Place  i*h-e  xed  fide  upon  the  plate,  ma¬ 
king  it  fall  at  each  corner  with  a  bit  of  foft  wax. — 
Lay  yoiii'  etclhng-bpard  under  your  hand,  to  prevent 
bruifing  the  G  round  ;  then  with  a  blunt  etcthng  nee^ 
die  trace  lightly  the  out-lines  and  breadths  of  the  lha- 
dows,  till  the  marks  of  them  appear  upon  the  ground, 
which  you  muil  take  care  not  to  penetrate  by  tra* 
cing  too  hard. 

As  great  nicety  is  required  in  this  part  of  your' 
work,,  it  will  be  neceffary  now  and  then  to  lift  up  one 
^part  of  your  original,  and  examine  whether  every 
..'part  be  traced  before  you  take  it  off,  as  it  will  be  ex- 
t^reiiiely  difficult  to  lay  it  down  again  in  its  former- 
pofition, 

Dlreiilons  for  Etching. 

Having  carefully  traced,  your  original,  take  itcdF, 
and  lay  a  filk  or  linen  handkerchief  next  the  plate, 
and  over  that  your  etching-board;  then  proceed  to 
the  etching  :  for  which  obferve  the  following  direc¬ 
tions,  which  are  adapted  to  every  particular  branch, 
as  landffiips,  ihipping,  portraits,  hiilory,  architec¬ 
ture,  dtr. 

Diftanccs  in  Ldndfkips,  or  the  faint  parts  of  any 
other  pidLure,  are  Hie  lirif  to  .be  done  ;  and  thefeare 
to  be  worked  clofer,  and  w’ith  a  iharper  pointed  nee¬ 
dle  :  The  darker  parts  muff  be  etched  Nvider,  and 
rvith  a  blunter  needle  ;  but  to  prevent  miftakes,  the; 
needles  may  be  marked,  according  to  their  different 
degrees,  and  the  ufes  for  which  they  are  intended. 
As  for  the  very,  fainted  parts  of  allj  they  are  to  be 
■*  left  for  the  graver,  or  dry  needle  ;  of  which  here¬ 
after.  .  . 

in  building,  and  all  architedure  in  geuetal,  .ufe  ^ 

parallel! 
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parallel  ruler,  till  frequent  pradtice  enables  you  to- 
do  them  well  enough  wilbout. 

The  needles  when  ueceiTary,  mril  be  whetted  up- 
Qn  yoiH'  oil-frone,  keeping  them  turning  in  your 
hand,  lb  as  to  whet 'them  equally  all  round..  Ihe 
oil-ftone  will  be  "farther  uieful  in  whetting  the  frrg- 
per,  xviiich  is. to  be. rubbed  .flat  upon  th^  flpue,  and  • 
.with  a  dbeady  hand,  Leeping  oil  eonitandy  uppn  the- 


Of  hitifiz  or  eating  iz  ike  kf^c?4^  'with  Aqu.a.- 


4* 

Firfr  examine  ypnr  ’work  ca.refuily,  to  fee  that  no¬ 
thing  he  omitted  :  and  if  any  .feratches  appear  .upon 
the  ground,  ormih^ke^'  bn  .eommitted  in  the  etehtiig, 
they  are  tpobe  .flopped  out,  wdiieh  h  done  by  coyer- 
ino"  .them  with  a  mfeture  of  1  amp-bla.ch:  *  and  varnilU, 
laid  on  thinly  with  a  hair  pencil;  which,  when  dry, 
wfel  refifethe  Aqua  Fords.  Bat  it  willibe  heil  to  flop 
out  thefe,  as  they  occur  to  yon  in  tite  cqurle()t  yodr  ' 
work,  for  by  this,  means  they  will  be  Ids  liable  to  e- 
feape  your  notice';  j  -ancL.when  the  varnuli  is.dry,  you.- 
may  etch  over  it  again,  if' required.’ . 

The  next  thing  is,  io<eiiclole  theAvorir  v/ith  a  rirrt' 
or  border  of  fpft  green,  or  other  coloured  wax,  to 
bout  half  an  inch  high,  bending  the  wax  in  the  form 
of  .a  fpout  at  one  corner,'  to pour  ofl  the  -Aqua  For?^ 
tis  :  Aiitl  that  it  may  not  run  out  at  any  other  pai  t,  - 
take  care  to  lay  your  wax  fo  dole  <  toahe  plate,  thatt 

no  vacancies  be  left.'  i 

Your  Aqua  Fords  muft  be  flngle,  andif  too=flrong,% 
which  will  be  feen  in  the  biting,  take  it  ofF,  and  mix  ^ 
it  with  a  little  water,  fliaking  them  together  in  a  hot- 
tie  -  and*  when,  by  often  ufing,  it  becomes  too  > 
weak,  k  may  be  ferengthened  by juixing  it  m  a  hot- - 
tie  wkka^.  double  Aqua  bovtis.  ihe  bottle. 
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which  contains  the  Aqua  Fortis  fhould  have  a  large 
mouth,  and  a  glafs  ftopple . 

Let  the  Aqua  Fortis  lie  on  the  plate  a  ihort  time, 
wiping  off  the  bubbles,  .as  they  arife,  w4th  afeather, 
which  may  remaih  upou  the ‘‘plate  while  it  is  biting  ^ 
after  which  take  it  off,  and  walh  the  plate  with  wa¬ 
ter  ;  then  let  it  .  dry  ;  and  leaping  off  part  of  the 
ground,  from  the  faintett  part  of  the  work,  try  if 
it  be  bit  enough  ;  and  if  not,  flop  out  the  part  you 
have  tried  with  the  larpp-bl^ck  and  varnHh  ;  and 
when  that  part  i^o4ry>;.  ppdL-fWt^be,Aqua  Fortis 

again.  ■  ;  '*j  .  ■'*  c*  f  j-fo: 'vfr-  'Th..  J* 

When  the’faint  parts  of  yqur  work  are  bit  enough, 
ffop  them  out,  and  proved  to  bite  the  Wronger  parts, 
flopping  them  out  as  occalion  requires,  till  the  whole 
w o rk  is  1  ufficiently  bit  j  Then  warm ,  the  plate ,  and 
take  off  tke  foft  wax;  after. which,  heat  the  plate 
till  the  ground  melts,  pour  on  a  little  oil,  and  wipe 
the  whole  off  with  a  rag.  When  the  ground  is  ta¬ 
ken  off,  rub  the  whole  work  well  with  the  oil-rub¬ 
ber,  and  wipe  the  plate  clean  ;  then  proceed  to  finilhj 
k  with  the  gravei',  according  tq  the  following  direc-^ 


» 


CHAP. 


^  ^  :  XVIII. 

'  •  SI  '  \-i  !i'^w  hf  .') 

iO/'^E  n'G'R'A  V  I  N  G. 

.  ■  :  ..  j  :  r'  Ji  ■ ^  , 

'  "'  *  ’LTO  b  '  ?•  ,  '  ,  •  . 

THit  '^ols  nfeceffaty  for  engraving  •  are,  the  Oit- 
rubber,  Buhiiflier^  Scraper^  Oil-ftonc,  Needles, 
and  ruler,  already  mentioned  to  be  uied  in  etching, 
alfo,  gravers/  com^affes;  and  a  land  bag, 

Gravers'  are  of  two  forfs,  fejitare  and  lozenge  ; 
three  of  each  fdfct  fhould  be  provided.  The  firftis 
iifed  in  cutting  the  broader  ftrokes,  the  other  for 
the  fainter  and  more  delicate.  No  graver  Ihould 
exceed  the  length  of  five  inches  and  a  half,  the  han¬ 
dle  included,  excepting  for  ftrait  lines. 

The  fand-bag  or  culhion,  is  ufed  to  lay  the  plate 
on,  for  the  conveniency  of  turning  it  about.  The 
Oil- Hone  muft  be  of  the  Turkey  fort. 


Of"  holding  the  Graver. 

As  orreat  pains  are  required  to  whet  the  graver 
nicely,  particularly  the  belly  of  it,  care  muft  be  ta- 
'ken  to  lay  the  two  angles  of  the  graver,  which  are 
to  be  held  next  the  plate,  flat  upon  the  ftone,  and 
rub  them  fleadily  till  they  are  polilhed  like  a  miiTor, 
and  till  the  belly  x\{es  gradually  above  the  plate,  fo  as 
that  when  you  lay  the  graver  flat  upon  it,  you  may 
|ufl  perceive  the  light  under  the  point  ;  otherwife  it 
will  dig  into  the  copper,  and  it  will  be  impoflible  to 
keep  a  point,  or  execute  the  work  with  freedom. 
In  order  to  this,  keep  your  right  arm  to  your 
fide,  and  place  die  foreflnger>of  your  left  hand  up. 


on  that  part  of  the  graver  which  lies  iippermofi;  on 
the  (tone.  When  this  is  done,  in  order  to  whet  the 
face,  place  the  flat  part  of  the  handle  in  the  hollow 
of  your  hand,  with  the  belly  of  the  graver  upwards_, 
upon  a  moderate  ^fkrpe,  ^and  mb  the  extremity  or 
face  upon  tlie  flone,  till  it  has  ’an  exceeding  lharp  . 
point,  which  yo:p,ntay  .try  upon  your  thumb  naiL 
The  oil-ftone,  while  in  ufe,  mufl;  never  be  kepjt 
without  oil. 

When  the  graver  tao  .har4,  as  is  -ufnally  cafe 
when  firil  bought,  atid  may  be  known  by  the  fre*  - 
quent  hrenkuig  of  the  point,  phe  methed  of  temper¬ 
ing  the  heel  is  as  follows 

iieat  a  poker  red  iiot,  and  hold  the  graver  upon  it" 
within  a  hitde  of  the  point,  waviiig  .it  to  .and  fro  till  ^ 
the  .heel  changes  to  a  light  .hraw  colour  ;  then  put : 
■the  point  into  .oil  to  cool  :  .or,  bold  the  graver  clofe  • 
to  the  flame  of  a  candle,  till  it  be  of  the  fame  ca- 
lour,  and  cool  it  in  the  tallow  :  But  be  careful  either  ' 
way  not  to  bold  it  too  long,  for  then  it  will  be  too  - 
foft  ;  andJn  rhis  cafe  the^  point,  which  Wili  then  turn 
blue,  muh  be  broken  off,  and  whetted  afrefli,  and  ; 
be  tempered  again  if  required.  But  be  not  tod  haf- 
ty  in  tempering  ;  for  fometimes  aflittle. tempering - 
will  bring  it  tp  a  go^od  condition. 


Of  holdingi  the.  Graver. 

Cnst  of*  that  part  of  the  handld  whiph  is  upon  the-- 
line  with  the  belly,  nr  iharp  edge  of  the  gra- 
yery  making  th-at  fide  thuhit  may  he  no  iphhiMic-  • 

ition^ 

Hold  the  handle  in  the  hollow  pf^your  hand  ;  and 
•  extending  yoim  fore -finger  towards  th^  point,  let  it ; 
.reft  upon  .the  back  of  your  graver,-  ibal.  you  .may 
c^uide  it -fbt,  and  parahd  with  the  pjaie. 


Taker 
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'  ■  Take  rtbr.1:  ,5^0^  f^|}ged':5,  iat-er^isof^ 

tween  the  plate  and  the  graver,  fc4‘;.ihe^^wiilLji^^ 
yen  tfrem'^  earryiag  €he  gra  ver ‘level  \wtch4:hs  . plate, 
end  from  enfeting  ftr€^k«'§  id  c4e^  ;3s4iey  tJught 

ibe.., 

1  ^  ^  V .  .  .  ^ 

T)ire'^ons  fvr 

\ 

'•Let*the  table  yon  WiS^  -yjt  i)e  :firm  snd 

fieady  ;  upon  which  place,  your  land  bag  with  the 
plate  mpon  it ;  ^nd  folding  the  gra-a^er  as  above .direcr 
ted,  pro  coed ; -t  o  b^fmefe  in  the  following  .mamiegr’; 

For  Itrak 'ftrokes-,  ;hold  ye^nr  pj^te  firm  upon  the 
^and-bag  with  yoiar  left  hand ^  jaoving  .yaur  right: 
hand  for-wards  ;  leanio-g  'lighter  where  the  llroke 
fhould  be  foie,  and  harder  where  you  ihould  haveit 
broader. 

For  circular  -or  erooked  firokes,  hold  the  graver: 
decifaft,  moving  y pur.  hand,  or  the  plate,  .as  yo.u  .fee 
convenient. 

Learn  to  carry  your  hand' with  fuel!  a  flight,  that 
you.may  end  your  flrokeas  finely ais you  began  ir  ;  and 
■  if  you  have  occafion  to  make  one  part  deeper  or 

blacker  than  another,  do  it  by  degrees  :  And ^  that 

you  may  do  it  with  greater  exaefnefs,  take  care  that 
your  ftrokesbe  not  too  clofe,  nor  to©  wide.  v 

In  the  courfe  of  your  'vvork,  ferape  off  the  barb  or 
'  roughnefs  whic  h  arifes,  with  the  belly  of  your  gra¬ 
ver  ;  bat  be  careful  in  doing  this,  not  to  fcratch  the 
plate  :  And  that  you  may  fee  your  work  properly 

as  you  go  on,  rub  it  with  the  oil-rubber,  and  wipe 

the  plate,  clean,  which  will  take  off  the  glare  of  the 
copper,  and  Ihew  what  you  have  done  to  the  belt  ad- 
<vantsge.-'- 

Anymiffakes  or  fcratches  in  the  plate  may  be  rub¬ 
bed  out  with  thcTurnilher,  and  the  part  levelled  with 
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the  fcraper,  polilhing  it afterwards  lightly, 
with  the  burnilher. 

Having  thus  attained  the  ufe  of  the  graver  accor¬ 
ding  to  the  foregoing  rul'es^  you  will  be  able  to  finiHi 
the  piece  you  had  etched,  by  graving  up  the  fever^ 
parts  to  the  colour  of  the  original  ;  beginning,  as  in 
Etching,  in  the  fainteft  parts,  and  advancing  gradu- 
ally  with  the  Wronger,  till  the  whole  is  completed. 

The  dry  needle  (fo  called  becaufe  not  ufed  till  the 
ground  is  taken  off  the  plate)  is  principally  employed 
in  the  extreme  light' parts  of  water,  Iky,  drapery, 
^chite£l;ui*e,  drc. 

For  your  firft  pradlce,  copy  fuch  prints  as  are  o- 
penly  lhaded  ;  the  more  finiffed  ones  being  too 
cult,  till  you  have  gained  farther  experience. 

To  prevent  any  obftmftionfrom  too  great  a  degree 
of  light,  we  would  recommend  the  ufe  of  a  falh, 
made  of  tranCparent  fan^paper,  polled  on  a  frame,  and 
placed  doping  at  a  convenient  diffance  between  your 
work  and  the  light.  This  will  not  only  preferve  the 
fight,  but,  when  the  fun  fhines,  cannot  poffibly 
difpenfed  with. 
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^  j'^HlS  art,  wiiicli  is  of  fate  date,  is  fecbtnmended 
to  the  praftice  of  the  ingenious  Reader,  for  the 
amazing  ea'fe  with  which  it  is  executed,  efpecially  by 
thofe  who  have  any  notion  of  drawing. 

Mezzotint©  Prints  are  thofe  which  have  no  Hatch¬ 
ing  or  Strokes  of  the  Graver,  but  whofe  Lights  and 
Shades  are  blended  together,  and  appear  like  a  Draw* 
ing  of  Indian  Ink. 

The  Tools  ufed  in  this  Art  are, 

The  Copper-Plate,  OiLStone,  Grounding-Tools,' 
Scrapers,  Burniiher,  and  Needles, 


Dtre^itms  forjaylngths  Mezzotint©- Ground. 


Mark  off  upon  the  Bottom  of  the  Plate  the  dlfl- 
ancc  you  intend  to  leave  for  the  writing,  coat  of  arms, 
^c.  then,  laying  your  plate  with  a  piece  of  Swan- 
ikin-fiannel  under  it,  upon  your  table,  hold  the 
grounding  tool  in  your  hand  perpendicularly,  lean 
upon  it  moderately  hard,  continually  rocking  your 
hand  in  a  right  line  from  end  to  end,  till  you  have 
.wholly  covered  the  plate  in  one  dire6tion  :  Nextcrofs 
the  ftrokes  from  (ide  to  fide,  afterwarcis  from  corner 
to  corner,  working  the  tool  each  time  all  over  the 
plate,  in  every  diredlion,  ahnoft  like  the  points  of  a 
,x--coinpars  ;  taking  all  polhble  care  not  to  let  the  tool 
cut  (in  one  dirediion)  twice  in  a  places  d  his  done, 

the  plate  will  be  full,  or,  in  other  words,  all  over 

rough 
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rough  alike,  and  would,  if  it  were  printed,  appear 
completely  black. 

Having  laid  the  ground,  tak-e  the  fcrapings  of  black 
chalk,  and  with  a  piece  of  rag  rub  it  ove”  the  plate; 
or  you  may,  with  two  or- three  candles,  fmoak  it,  as 
before  directed  for  Etching. 

Now,  take  your  Print  or  Drawing,  and  having 
rubbed  the  Back  with  red  Chalk  Dult,  mixed  witk 
AV^hite  Lake,  proceed  to  trace  it  as  direded. 


Diredions  for  'whetting  the  Grounding- 

TooLv 

If  a  Tooth  of  the  Tool  IbouTd  break,  it  may  be 
perceived  in  the  Working  by  a  particular  Streak  or 
^Gap,  -which  will  appear  in  the  Ground  in  a  ftrait 
Line  ;  in  which  c^fe  the  Tool  mud:  be  whetted  on  the 
Back,  holding  it  Hoping,  and  in  a  circular,  Manner, 
like  the  Bottom  of  tim  Tool., 


Dir edlons  for  fcr aping  the  Pi^lure’. 

Take  a  bkint  needle,  and  mark  the  outlines  only, 
then  with  a  fcraper  fcrape  off  the  lights  in  every 
■part  of  the  plate,  as  clean  and  fmootli  as  poflible,  m 
proportion  to  the  ftrength  of  the  lights  in  your  pic¬ 
ture,  -taking*care  not  to^hurt  your  outlines:  andciiat 
-you  may  the  better  fee  what  you  do,  witli  .the 
thumb  and’ fore-finger  of  the  left  hand  holil  apiece  of 
ir^nfparent  paper,  Hoping,  juH:  over  -your  right 
hand,  and  you  will  foon  be  a  judge  c4'  the  dilFerent 
tints  of  the  work  yon  are  doing;  fcraping  oil  more  or 
lefs  of  the  ground,  as  the  dilter'entdlrengtiis  of 

and  tines  require, 

*  .  ** 
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The  ufe  of  the  Burnifter  "is,  to  foften  or  rub  down 
the  extreme  light  parts  after  the  fcraper  is  done  with, 
fuch  as  the  tip  of  the  nofe,  forehead,  linen,  ehe. 
which  might  otherwife,  when  prov*e,d,  appear  rather 
miily  than  clear. 

Another  method  iifed  by  Mezzotinto- Scrapers,  is 
to  etch  the  outlines  of  the  original,  as  alfo  of  the  folds 
in  drapery,  marking  the  breadth  of  the  Ti^dows  by 
dots  which  having  a  bit  of  a  proper  colour  wdth  aqua 
fords  according  to  the  direblions  given  and  take  of 
the  ground  ufed  in  etching,  '  and  having  laid  the 
mezzotinto- ground  proceed  to  fcrape  the  picture 
as  before  directed. 

Four  or  five  davs  before  vou  think  the  ..plate  w'ili 
be  ready  for  proving,  notice  muft  be  given  to  the 
rolling-prefs  printer,  to  wet  feme  French  paper,  as 
no  other  wjU  -do  fo-r  this  vrork,  and  as  t  at  time  is  ^ 
neceh'ary  for  it  to  lie  in  w'et.  When  the  proof  is 
'dry,  touch  it -with  white  chalk  wTere  it  fliould  be 
liokiter,  and  with  Black  chalk  where  it  .Ihoiild  be- 
’darker  :  and  when  the  print  is  retouched,  proceed 
as  before  for  the  lights,  and  for  tbe  fhades  ufe  affmaii 
grounding- tool,  as  much  as  you  judge  neceflary  to 
bring  it  to  the  proper  colour  ;  and  when  you  have 
done  as  much  as  you  think  expedient,  prove  it  again,., 
and  fo  proceed  to  prove,  and  touch,  till  it  is  enuroly 
to  your  mind,  when  the  plate  tarniilies  in  the  part 
where  you  are  at  w'ork,  a  littk  vinegar  and  fait  kept 
by  you  in  a  vial  wdll  take  it  off,  whining  it  dry  with 
a  clean  rag. 

Avoid  as  much  as  poiiible  over- feraping  any.  part 
before  the  hrffc  proving,  as  by  this  caution  the  work 
will  appear  i;he  moix  eiegant. 
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P  A  I  N  T  I:  N  a  Upon  G  L  A  S 


PAINTING  upon  Glass  is  an  art  which  has  ge¬ 
nerally  appeared  difficult;  yet  there  is  no  re- 
prefentation  can  be  more  elegant  than  that  of  a  pic¬ 
ture  done  well  in  this  manner  :  for  it  gives  all  the 
foftnefs  that  can  be  defired  in  a  picture,  and  is  eafy 
to  work  ;  as  there  are  no  outlines  to  draw,  nor  any 
Shade  to  make,  but  the  the  colours  are  put  on  with¬ 
out  the  trouble  of  either. 

The  pictures  are  thofe  done  in  Mezzotinto ;  for 
their  ffiades  being  rubbed  down' on  the  glafs,  the  fe- 
veral  lines  which  reprefent  the  ihady  part  of  any 
common  print,  are  by  this  means  blendgd  together, 
and  appears  as  foft  and  united  as  in  any  drawing  of 
Indum  Ink. 

Provide  fuch  mezzotiiitos  as  you  like  ;  cut  off  the 
margin  ;  then  get  a  piece  of  fine  crown  glafs,  the 
lize  of  your  print,  (as  flat  and  free  from  knots  or 
fcratclies  as  poffible,)  clean  the  glafs,  and  lay  fome 
Venice  Turpentine,  quite  thin  and  finooth,  on  one, 
fide  thereof,  with  a  brulh  of  hog^s  Hair.i  lay  the 
print  flat  in  water,  and  let  it  remain  on  the  fnrface 
nil  it  finks;  his  then  enough  :  take  it  carefully  out; 
and  dab  it  between  fome  papers,  that  no  water  may 
be  feen,  yet  fo  as  to  be  damp. 

Next,  lay  the  damp  print,  with  its  face  npper- 
mofl,  upon  a  flat  table  ;  then,,  holding  the  glafs  over 
it,  without  touching  the  turpentine  till  it  is  exactly 
even  with  the  print,  let  it  fall  gently  on  it.  Prefs 
the  glafs  down  carefully  with  your  finger  in  feveral 
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parts;  /fo  that  the  turpentine  may  ftick  to  the  print; 
after  which,  take  it  up  ;  then,  holding  the  glafs  to* 
wards  yo’i,  prefs  the  print  with  your  fingers,  from 
the  center  towards  the  edges,  till  there  be  no  blifters 
remaining. 

When  this  is  done,^  wet  the  back  of  your  print  with 
a  fpLinge,  till  the  paper  will  rub  off  with  your  fingers; 
then  I'ub  it  gently,  and  the  white  paper  will  roll  off, 
'leaving  the  imprejflion  only  upon  the  glafs  :  then  let 
it  dry,  and  with  a  camePs  Hair  pencil,  dipt  in  oil  of 
turpentine,  tvet  it  all  over,  and  it  will  be  perfeihly 
tranfparent,  and;  fit  for  painting. 


Colours  proper  for  painting  upon  Glafs ^ 

Whites,  Reds, 

•  f  -  •  ^  .  V  •  -  • 


Flake  Whitdi 


ft 


lum. 


Blacks, 


Lamb-^Black. 

ivory-Black. 


•a. 

.  .Li 


J’ro'iwir. 


Spanif  Brown,  "i" 

Umber. . .  " 

Sp  nice  Oker. 
Dutch  V  mV  y 
Orpiment. 


Blues, 
Blue  Bice. 

F ruffian  Blue. 


Rofe  Pink. 

Vermillion. 

Red-.Lead. 

( 

Indian  Red. 

I 

Lake  Cinnabar. 


'ITellQ'ws, 

Mafticot?^^' 

‘  Englijh  Oker . 

•  ' '  Saunders  Blue . 

^  Smalt. 

\ 


■  ^  :  fire  ms, 

u  Verdigreafe. 
Terra  Vert. 
Verditer. 
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Th-e  ultramarine  (forBliie),  an-d^tlie  carmine  (foir 
red),  are  ratker  to  be  boi'ight  in  powders,  as  im  that 
cafe-  they  are  lefs  apt  to  dry,  or  be  loft  :  And  as  the 
leaft  touch-  of  tkefe  wilbgive  the  picture  a  caft,  mix 
up  what  you  want  for  prefent  ufe  with  a  drap*  or  tw^o 
of  nut-oil  upon  your  pallet,  witli  your  pallet- 

knife. 

To  o-et  the  colour  out  of  th'e  bladders,  prick  a  hole 
at  the  bottom  of  each,  and  prefs  it  till  you  have  enough 
upon  your  pallet  for  prefent  ufe ;  becaufe  the  colours 
are  apt  to  dry  and  fkin  over. 

Then  lay  a  Sheet  of  white  paper  on  the  table,  and 
taking  the  picture  in  your  left  hand,  with  the  turpen¬ 
tine  fide  next  you,  liold  it  floping  (the  bottom  refting 
on  the  white  paper),  and  all  the  outlines  and  tints  of 
the  print  will  be  feen  on  the  glafs;  and  nothing  re¬ 
mains  but  to  lay  on  the  colours  proper  for  the  dif* 
ferent  parts  as  follows. 

7h€  Method  of.  nfing  the  Colours. 


As  the  lights  and  lhades  of  your  piciure  open,  lay 
the  lighter^  colours  firft  on  the  lighter  parts  of 
your  print,  and  the  darker  over  the  ihaded  parts;  and! 
having  once  laid  on  the  brighter  colours,  it  is  not 
material  if  the  darker  forts  are  laid  a  little  over  them  ;i 
for  thfe^^ft  colour  will  hide  thofe  laid  om  afterwards^ 
SS  for  ex-ample, 

.  .  Reds,  , 


Lay  on 
carmine. 


firft  the  red  lead,  and  fiiade  with  lake  oB 
Telhws, 


The  ligliteft  Yellow  laid  on  lirft;  may  be  Ihaded 
with  Dutoh  Pm'ki 
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Blue  Bice  or  UltrataariAC;  ufed  for  the  lights,  may 
h)e  lliaded  with  Indigo. 

Greens, 

Lay  on  Verdigreafe  firft,  and  then  a  mixture  of 
that  and  Dutch  Pinh.  This  Green  111357  be  lightened 
by  an  addition  oi  Lutch  Fink. 

When  any  of  thefe  colours'  are  too  ftrong^  they 
may  be  lightened  to  any  degree,  by  mixing  White 
with  thein  upon  yoirr  pallet  :  or  you  may  darken  them 
as  much  as  you  pleafe,  by  mixing  them  with  a  deeper 
ihade  of  the  lame  colcur. 

The  colours  muii  not  be  laid  on  too  thick  ;  but  if 
troublefome,  thin  them  before  you  ufe  them,  with  a 
little  Turpentine-oil.  - 

^Lrike  care  to  have  a  pencil  for  each  colour  ;  and 
never  ufe  that  which  you  have  ufed  for  Green  with 
any  other  colour,  Vvdtitout  lirlf  walking,  it  well  with 
Turpentme-oil,  as  that  colour  is  apt  to  appear  pre- 
ilcminant  when  the  colours  are  dry. 

Walhall  tile  pencils  after  iifing  in  Turpentine-oil. 

Your  Giafs,  when  painted,  mult  Hand  three  or 
■four  days' free  from  dull,  before  it  be  framed. 


C  I'l '  A 


CHAP.  XXH 
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Bronzing  is  colouring  by  metalline  powders, 
plaifter,  or  other  bufts  and  figures,  in  order  td 
make  them  appear  as  if  call  of  copper  or  other  me* 

^^^This  is  fometimes  done  by  means  of  cement ;  andl 
fometimes  without,  in  theinftance  of  plaifter  figures  :: 
but  the  Bronzing  is  more  durable  and  fecure  when  ai 

cement  is  ufed.  .  c 

Gold  powders  and  aurum  ]\hfa\cnm  are  frequently 

employed  for  this  purpofe  ;  but  the  proper  bronzing 
oudit  to  be  of  a  deeper  and  redder  colour,  more  re-, 
fembling  copper  ;  which  effect  raay  be  Wodwcd  by 
grinding  a  very  fmall  quantity  of  red  lead  with  thefe 
powders;  or  the  proper  powder  ot  copper  may  be 
'  ufed  :  and  may  be  prepared  asfollous  : 

•<  Take  filings  of  copper,  or  flips  of  copper-plates  ; 
and  diffolve  them  in  any  kind  of  aqua-fortts  put  into 
a  glafs  receiver,  or  other  proper  formed  veflel.- 
When  the  aqua-fortis  is  faturated  with  the  coppei 
take  out  the  flips  of  the  p’ates  ;  or,  if  filings  wer. 
ufed,  pour  off  the  folution  from  what  remains  uni 
“  diffolved  :  and  put  into  it  fmall  bars  of  iron 
“  which  will  precipitate  the  copper  from  the  aqua 
“  fortir  in  a  po-.vder  of  the  proper  appearance  am 
“  colour  of  copper.  Pour  off  the  water  then  fror 
the  powder  ;  and  walh  it  clean  from  the  lalts, 

<<  feveral  fuccelfive  quantities  of  frelh  water/ 

The  aurum  Mofaicum,  \vhich  is  tin-coloined,  ani 
rendered  of  a  fiaiky  or  pulverine  texture,  by  a  che 
mical  proeefs,  fo  as  greatly  to  reiemble  gold  powdei 
is  prepared  in  the  ioilowing  manner. 


a 


a 


a 


4( 
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Take  of  tin  one  pounds  of  flowers  of  fulphiir 
feven  ounces,  and  oi  fal  AmmmnacUs  and  purified 
qukkfilver  each  half  a  pound.  Melt  the  tin  and 
add  the  quickfilver  todt  in  that  flate  v  and  when 
tlie  mixture  is  become  cold,  powder  it,  and  grind 
it  with  the  fal  Ammoniacus  and  fulphur,  till  the 
whole  be  thorough^  cofnmixt.  Calcine  them  in 
a  mattrafs  ;  and  ’the 'other  ingredients  fubliming, 
the  tin  h  iflbe  converted  into  t\\eau7'um  Mofalciim  ; 
and  will  be  found  in  the  bottom  of  the  glafs  like  a 
mafs  of  bright  flaky  gold  powder  :  but  if  any 
black,  or  difcoloured  parts  appear  on  it,  they 
m-ufl:  be  carefully  pickt  or  cut  outd^ 

The  method  of  making  the  filver  powders,  is  alfo 
the  fame  as  thofe  of  gold,  except  with  regard  to  one 
of  the  German  powders,  which  is  correfpondent  both 
in  its  appearance  and  ufe,  abating  the  diflerence  of 
colour,  to  the  aurum  Mofaicwn  or  mujivian:  whence 
it  has  been  indeed,  though  improperly  called  the 
Amentum  mufivum,  d  he'  procels  for  this  being,  there¬ 
fore,  different  from  the  above, 'it  is  proper  to  ihlert 
it  fully,  as  follows. 

Take  of  very  pure  tin  one  pound.  Put  it  into 
a  crucible,  and  fet  it  on  a  fire  to  melt :  when  it  be- 
gins  to  run  into  fufroh,  add  to  it  an  equal  propor, 
tion  of  bifmutb,  or  tin  glafs  ;  and  ffir  the  inix- 
ture  with  an  iron  rod,  or  tlie  fmall  end  of  a  to- 
bacco-pipe,  till  the  \vhole  be  entirely  melted, 
and  incorporated.  Talce  the  crucible  then  from 
the  fire  ;  and,  after  the  melted  compofition  is 
become  a  little  cooler,  but  while  it  is  yet  in  a  flu- 
id  -{fate,  pour  into  it  a  pound  of  quickfllver  gra- 
dually  ;  flirring  it  in  the  mean  time,  that  the 
mercury  may  be  thoroughly  conjoined  with  the  ' 
other  ingredients.  When  the  whole  is  thus  corn- 
mixt,  pour  the  mafs  out  of  the  crucible  on  a  flone; 
where,  as  it  cools,  it  will  make  the  form  of  an 
almalgama  or  metalline  pafte  ;  which  ^Yillbc  eai'r 
'  '  .M  /■ 
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ly  bi-uifed  into  a  flaky  powder;  and  is  then  fit 

for  .  1  r  J  -u 

Where  the  appearance  of  brafs  is  deugned,  the 

gold  powders,  cr  the  aurum  Mofalcuvty  may  be  mixt 
w'ith  cl  little  of  the  powder  called  argentum  muj.vum  \ 
of  which  the  preparation  is  before  given. 

Where  the  appearance  of  filver  is  wanted,  the 
'ar ^entum  mufrrum  is  the  beft  and  cheapeff  method  , 
pnnicnlarly/  as  it  will  hold  its  colour  much  longer 
than  the  true  filver  ufed  either  in  leaf  or  powden 
Where  no  cement  is  ufed  in  bronzing,  the  powder 
muii  be  rubbed  on  tlie  fubjecl  intended  to  be  bronz¬ 
ed.  by  means  oi  a  piece  oi  foft  leather,  or  fine  li¬ 
nen  rag,  till  the  whole  f irface  be  coloured. 

llie'^former  method  of  ufng  a  cement  in  bronz¬ 
ing  V  as,  to  mix  the  powders  w  ith  ftrong  gum-water 
oiMlinglafs  fize;  and  then  with  a  brulh,  or  pencil,  toi 
lay  them  on  the  fubjecl.  But  at  prefent  fome  ufc: 
the  iapanners  gold  llze  :  and  proceed*  in  all  refpe<asi 
In  the  fime  manner  as  in  gliding  with  the  powders; 
in  other  cafes  :  the  fize  is  made  as  follows. 

"Ihke  of  linfeed  oil  one  pound,  and  of  gum  ani- 
mi  four  ounces.  Set  the  oil  to  boil  in  a  propCT 
vefieh;  and  then  add  the  gum  animi  gradually  in 
powder  ;  flirring.  each  quantity  about  in  the  oilj 
till  it  appear  to  be  clifFolved  ;  arid  then  putting  in 
another,  till  the  whole  be  commixt  with  the  oil- 
Let  the  mixture  continue  to  boil,  till,  on  taking 
a  fmall  quantity  out,  it  appear  of  a  thicker  conf ft- 
ence  than  tar:  and  then  ftraih  the  whole  througli 
a  coarfe  cloth,  and  keep  it  for  ufe.  But  when  h 
is  wanted,-  it  mufl  be  ground  with  as  much  vermi¬ 
lion,  as  will  give  it  an  opake  body;  and  at  the 
fame  time  diluted  with  oil  of  turpentine,  fo  as  tc 
render  it  .of  a  confftence  proper  for  working 
freely  with-it-lie  pencil. ,  • 

•  .This,  is  the  bsli  ,  method  hitherto  pracififed.  For 
the  japanners  gold  fze  binds  the  po\yders.  to  thei 
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thont  the  leaf  hazard  of  peeling  or  falling 


off^  v/nich  is  liable  to  happen  when  the  gum-watei 
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©r  glovers  or  ifinglafs  fizes  are  ufed,  ThoHgli,  not* 
withftandiiig  the  old  practice  for  the  contrary,  even 
thefe  cements  will  much  better  feciire  them  when 
they  are  laid  on  the  ground,  and  the  powders  rubbed 
over  them,  than  when  both  are  mixed  togethei^, 
and  the  effed,  particularly  of  the  aiirum  Mfuicuniy 
will  be  much  better  in  this  way  than  the  other. 
The  gold  {ize  Ihould  be  fulfered,  in  this  cafe,  to  ap¬ 
proach  much  nearer  to  drynefs,  than  is  proper  in  the 
cafe  of  gilding  with  leaf  gold,  as  the  powders  would 
other  wife  be  rubbed  amongft  it  in  the  laying  on. 

The  fiditious  (liver  powder,  called  the  argentum 
mufivwn,  may,  as  before-mentioned,  be  applied  in 
the  manner  of  bronze,  by  thofe  whofe  caprices  dif- 
pofes  them  to  filver  figures  or  buds .  But  it  is  the  on¬ 
ly  fort  of  filver  powder,  that  (hould  be  ufed  in  this 
way,  for  the  reafons  before  given  :  and  all  fuch  kind 
of  filvering  is  much  better  omitted.  For  the  white- 
nefs  itfelf  of  plaifter  in  figures  or  bufts,  and  muck 
more  a  glofiy  or  (hining  whitenefs,  is  injurious  to 
their  right  effed  ;  by  its  eluding  the  judgment  of  the 
eye,  with  refped  to  the  proper  form  and  proportion 
of  the  parts,  from  the  falfe  and  pointed  refledions  of 
the  ligltts,  and  the  too  faint  force  of  the  (hades.  To 
remove  which  inconvenience  it  is  probable  was  the 
firil  inducement  to  bronzing^ 
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CHAP. 


O/'  ftaining  Wood,  Iv-ory,  Bone,  Horn,  Ala- 
>ba{ler,  Marble.,  mtd  other  Stones  of  varr 

ous  Colours.. 

V}'  ft eining  Wood  yelloiv. 

/ 

Take  any  white  wood ;  and  brufli  it  over  fe- 
yeral  times  with  the  tincture  of  tiirnieiic  loot-, 
rmade  by  putting  an  ounce  of  the  turmeric  ground  to 
powder  to  a  pint  of  Ipirit  ;  and,  after  they  have 
Hood  rome  days,  ilrainingoS  the  tindlure-  If  th<f 
yellow  colour  be  defire-d  to  have  ^  redder  cafl,  a  lit¬ 
tle  dragon^ s  blood  inuft  be  added,  in  the  piopoition 
that  will  produce  the  teint  required.^ 

A  oheaper,  but  leaH  ilrong  and  bright  yellow,  yuay 
be  given  ;to  wood,  by  rubbing  it  over  feveral  times 
with  the  tindture  of  French  berries.,  prepared  as  fol- 

ows,  and  made  boiling  hot. 

^  Take  a  pound  of  French  berries,  and  put  to 
^  them  a  gallon  of  water,  with  half  an  ounce  of  a« 

^  luin:  boil  them  an  honr  in  a  pewter  yeffel,  and 
then  filter  off  the  fluid,  (through  paper  if  it  be  de- 
*  figned  for  nicer  purpofes,  ortEannel  for  moie  or- 
<  dinary.)  Put  tliem  again  into  the  boiler,  and  e- 
^  vaporate  the  fluid  till  the  colour  ?.ppear  of  the 
^  ftrength  defired ;  or  any  part  may  be  taken  out. 
<  vdnle  it  IS  lefs  ftrong,  and  the  refl  evaporated  to  a. 

^  proper  body.^  ^  -•  n  ji 

After  the  wood  is  again  dry,  it  iliouid  be  brullied, 

over  with  a  weak  alluin-water  ufed  cold,^ 

Lefler  pieces  of  wood,  inftead  of  being  brulhedl 
over  with  them,  may  be  foaked  in  the  decoaions  or 
•t  injures, 
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Wood  nieiy  alfo  •  be  {lain eel  yellow  by  me;a-ns  of 
aquafortis  ;  whkii  will  iometiraes  pfoduce  a  beatiu- 
fiil  yellow  colour,  but  at  other  times  a  brownei  <, 
d"he  Yv^ood  Ihould  be  warm,  when  the  aquajOi  lis  is 
laid  on  ;  and  be  held  rathe  hr-e  irameaim'ely' atiei -■ 
wards;  and  care  mull  be  taken,  that  eidier  tiie  aqua^ 
fortis  be  not  too  ftrong  ;  or  that'  if  be  fpcTreigry  tiled; 
’otherwife  a  brovvia,  {ornetimes  even’  a  blackilh  co¬ 
lour,  may  be  the  relult. 

In  order  to  render  any  of  thefe  ftains  more  ben  on-- 
ful  and  durable,  the  wood  iiiould  be  briimed  aitei  it- 
is  coloured  ;  and  then  varnillied  by  feed-lac  varnill],. 
or,  %vhen  defircd  to  be  very  ilrong,  aud  io  take  m 
high  poliih,.  with  three  or  lour  coats  of  Ihell-lac 
•^sarnilh... 


6f  jiahiirg  troo'd  red 


For  a  bright  rbcl  {lain  for  tvood,  make  a  drong 
infnllou  of  Brafil  in  itale  urine,  or  water  impregna¬ 
ted  with  pearl-alhes,  in  the  proportion  ot  an  ounce 
to  a  gallon  ;  to  a  gallon  of  either  of  \vhich,  tnc  pro-- 
oortion  of  Brafil  wood  muft  be  a  pound  :  WAiich  b-c.- 
incf.  put  to  them,  they  muft  {land  togethei  two  or 
three  da.ys,  olfen. ftirring.  tiie  mixtuio.  ith  tlih 
infuftoii  ftrained,  and' made  boiling,  hot,  hrmn  over 
the  wood  to  be  ftained,  till  it  appear  ftiongly  colciir- 
ed.:  then,  while  yet  wet,  brufn  it  over  with  allunm 
w^ater  made  in, the  proportion  of  two  ounces  of^dliuA 
to  a.  quart  of  water. 

For  a  Icfs  brigln  red,  driTblve,'  an  ounce  of  dra- 
pon’s  blood  in  a.  pint  of  ipwif  of.  wine  ;  and  bi  uih  0- 
ver  the  wood  with  the  tindlure,  till  tne  {lain  appear, 
to  be  as  ftrong  us  is  deured...  But  tiys  is,  in  lacl,  la¬ 
ther  lacquering  than  ftaining. 

For  a  pink,  or  rofe  red,  add  to  a  gallon  of  the  a- 
bove  inftifion  of  Brafil  wood  tw'O  additional  ounces 
of  the  pearl-alhes,  and  life  it  as  vras  before  direeled.'-w 
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but  it  is  neceffary,  in  this  cafe,  to  brufli  the  wood  over 
often  with  the  alum-water.  By  increafing  the  pro¬ 
portion  of  pearl  alhes,  the  red  may  be  rendered  yet 
paler:  but  it  is  proper,  when  more  than  this  quan¬ 
tity  is  added,  to  make  the  alum-water  ftronger. 

Thefe  reds,  when  it  is  necefiary,  may  be  varnifhed 
as  the  yellows. 


Of  ftaining  Wood  blue* 

Wood  may  be  ftained  blue,  by  means  either  of 
copper  or  indigo :  but  the  firft  will  afford  a  brighter 
colour;  and  is  more  generally  prafticable  than  the 
latter :  becaufe  the  indigo  can  be  ufed  only  in  that 
ftate  to  which  it  is  brought  by  the  manner  of  prepa¬ 
ration  ufed  by  the  dyers  :  of  whom  indeed  it  muft  be 
had,  as  it  cannot  be  .  properly  fo  prepared  but  in 
large  quantities,  and  v/ith  a  particular  apparatus. 
The  method  of  ilaining  blue  with  the  copper  is 
therefore  as.  follows. 

^  l  ake  of  the  refiners  folution  of  copper  made  in 
^  the  precipitation  of  filver  from  the  ■  fpirit  of  nitre  ; 

‘  or  dilfolve  copper  in  fpirit  of  nitre  or  aquijfortis ^  by  - 
'  ^  throwing  in  filings  or  putting  in  flips  of  copper  gra- 
P  dually,  till  all  etfervelcence  ceafe.  Add  to  it  of 
flarcli  finely  powdered,  the  proportion  of  one-fifth 
,  ^  or  fixth  Of  the  weight  of  the  copper  diifblved. 
/  Tlien  bruili  the  copper  folution,  while  hot,  feve- 
^  rab  times  over  the  wood.  TVhen  this. is  done,  make 
^  a  folution  ef  pearl-aihes,  in  the  proportion  of  two 
ounces  to  a  rint  of  Avater :  and  brufh  it  hot  over 

i  * 

*  the  wood,  fiained  with  the  folution  of  copper,  till 
^  it  be  of  a  perfedly  blue  colour.’’  • 

Vv'  ood  Teamed  green  as  above  by  verdigreafe,  may 
hike  wife  be  made  blue,  by  ufing  the  folution  of  the 
pearl-alhes  in  the  fame-manner. 

When  indigo  is  ufed  for  ftaining  Avood  blue,  it 
muft  be' managed  thus. 
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^  Take  indigo  prepared  with  foap-Iees  as  when,  n- 
^  fed  by  the  dyers  ;  and  hruOi  the  wood  with  itboii- 
^  ing  hot.  Prepare  then  a  folution  of  white  tartra-, 
^  or  cream  of  tartar,  which  is  to  be  made,  by  boi]- 
<  ing  three  ounces  of  the  tartar,  or  cream,  in  a 
^  quart  of  \vater;  and  with  this  folution,  iifed  copi- 
^  oLidy,  brufh  over  the  wood  before  tiie  moiihire  of 
^  the  tinefure  of  indigo  be  quite  dried  out  of  it.” 

Thefe  blues  may  be  ruihed  and  t'aniiflied  as  tlic 
reds,  where  there  is  occafion. 


Cf  f  (lining  JVood  of  a  inahogany  c 


(jhur\ 


iVIahogony  colour  is  the  rnoft  ufeiul  of  fcain  ior 
Svood(efpeciallyrince  tlie  veneering  with  diiiersmt  co¬ 
lours' is  out  of  faihion)  as  it  is  much  prahtifed  at  pre- 
fent  for  chairs  and  other  furniture  macte  in  imiLunon 
of  inahogony  ;  which,  when  weih  managed,  may  Le 
brouo-ht  to  have  a  very  near  refemblance 

This  ftain  may  be  of.  different  hues,  as  the  natural! 
,wood  vanes  greatly,  being  of  all  tne  intermediate 
te'ints  betwixt  the  red  brown,  ^  and  purple  brown,  ac¬ 
cording  to  the  age,  or  fonietimes  the  original  nature 

of  different  pieces.  .  n-  r  j 

f  For  the  light  red  brown,  ufe  a  decoction  of  mad¬ 
der,  and  fuffk  wpod,  ground  in  w^ater  ;  the  propor¬ 
tion  may  be  half  a  pound  of  madder,  and  a  quaitei 
of  a  -pound  of  fuffic,  to  a  gallon  :  or  m  default  ox. 
Tuftic,  an  ounce  of  the  yellow  berries  may  be  uled. 
This  mufc  be  brulhed  over  the  tvood  to.be  l.ainea, 
while  boiling  hot,  till  the  due  colour  be  obtained;, 
and,  if  the  wood  be  kindly  grained,  it  will  have- 
p;re.atly  the  appearance  of  new  inahogony, 

^  The  fame  effed  nearly  may  be  produced  by  the 

tlndure  of'  dragon’s  blood,  and  turmepic  root,  lu 

fpirit  of  w^ine:  by  incredfing  or  diminilhing  diejiio- 
ilortion'of  each  of  wvhich  ingredients, --the  ,  browu 
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ftain  may  be  varied  to  a  more  red  or  yellow  cafl  at 
pleafure.  This  fucceeds  better  upon  wood,  which 
has  already  fame  iit-tle  tinge  of  brown,  than  upon 
whiter. 

For  the  dark  mahogony,  take  the  infiifiGn  of  mad¬ 
der  made  as  above,  except  the  exchanging  the  fultic 
for  two  ounces  of  logwood  :  and  when  the  wood  to 
beilained  has  been  feveral  times  bndhed  over,  and 
is  again  dry,-  it  mure  be  flightly  bruOied  over  witli 
water  in  which  pearl* aihesjiave  been  diilblved,  in  the 
proportion  of  about  a  quarter  of  an  ounce  to  a 
quart. 

Any  fhiins  of  tlie  intermediate  colours  may  be  made 
by  mixing  thefe  ingredients,  or  varying  the  propor- 
tion  of  them. 

Where  tbefe  ffains  are  ufed  for  better  kind  of  work 
ihe  wood  lliould  be  afterwards  varniOied  with  three 
or  four  coats  of  feed-lac  varnilh ;  but  for  coarfe  work, 
ilie  varnifn  of  refm  and  feed-lac  may  be  employed, 
or  they  may  be  only  well  rubbed  over  with  dry- 


msj  oil. 


Of  fiainhi^  IVood  grexn. 


\ 


Diifolve  verdigreafe  la  vinegar,^  or  cliryll'als 
verdigreafe  in  water;  and,  with  the  hot  iolution?, 
Wufh  over  the  v/ood  till  it  be  duly  fiained. 

Thi-s.may  be  ruilicd  and  varnilhed  as  tha  above,. 


Of  fiainingi  Wood  purple , 


Brnlli  thenvGod  to  be  ftainedTeveral  times-  with 
flrong  decoclion  of  logwood  and.  brazil,  made  in  the 
proportion  of  one  pound  of  the  logwmod,  and  a 
quarter  of  a  pound  of  the  brafd,  to  a  gallon  of  wa¬ 
ter  ;  and  boiled  for  an  hour  or  more.  When  the* 
^vood  has  been  brulhed  over  till  there  be  a  fufficiezit. 
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body  of  colour,  let  it  dry  •  and  then  be  flightly  paf- 
fed  over  by  a  folution  of  one  drachm  of  pearl -allies  in  * 
a- quart  of  wat^*,  This  lolvuion  niuft  be  carelully 
ufed,  as  it  will  gradually  change  the  colour^from 
brown  red,  Avhich  it  will  be  orignally  tonno  to  be, 
to  a  dark  blue  purple  •  and  therefore  its  eifefl  mull 
be  reftrained  to  the  due- point  for  producing  the  co¬ 
lour  defired. 

This  may  be  varniHied  as  the  reif,-- 


Of  Jf  alntrig  ■  W ood-  black. 


Brufh  the  wood  feveral  times  with  the  hot  decoc¬ 
tion  of  logwood  made  as  above  ;  but  without  tiiO' 
brafil.  Then  having  prepared  an  infulion  of  galls,  . 
bv  putting  a  quarter  of  h  pound  of  powdered  galls 
to  two  quarts  of  cvarer,  and  letting  them  m  the 
fun-lhiiie,  or"  any  other  gentle  lie  at, ^  for  ^  three  or 
four  days,  brnih  the  wood  three' or  four  times  over 
with  it:  an{l  then  pafs  overdt  again,  with  a  lolhtioii 
Jff  green  vitriul'in  waterj  ivi  the-  proportion  t  vvo 

/Ounces  to  a  quart.-  . 

7  The  above  the  cheapeft  'method  !  but  a  very  hne 

/black  may  be  produced,  by.  brulhing  the  cvood  fe\ e- 
ral  times  over  with  a  folution  ot  topper  h\  aqttajOrUs  ',^^ 
and 'afterwards  with  the  decocTon  of  iogwmod,' 
which  fduft  be  repeated  till  the  colour  be  of  fufficient 
force  5'  and  the  nreennefs,  produced  by  thedoiutmn  4 
of  the  Copper,  >^ol]y  q^ercome. 

Thefe  blacks  may  ib.- varnilhed-  as  others 

colours,  ^  ^ 


Where  the  aains  aye  defired  to  be  verc^'  dfeng,  as 
ih’ the  cafe  of  wood  intended  to  be  ufed  for  veneer¬ 
ing,  it  is,  in  g^eneral  necellary,  theyyjhould  be  ipak- 
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,  •  .  -jf  ^  ■ 

-cd/andf  .not  bruOied :  to  render  whicli  the  more 
praclitable,  the  wood  may  be  previoufly  flit,  or 
Tawed,  into  pieces  of  proper  tbicknefs  for  Jn- 
‘■'laying’. 

It  is  to  be  underflood  alfo,  that  when  the  wood 
is  above  ordered  to  bruflicd  feveral  times  over  with 
the  tinging  fubftances,  it  fliould  be  fuffered  to  dry 
betwixt  each  time» 


Of  ftaining  Ivory,  Bone,  or  Horn, 

Cj  falnhig  Ivory  f  BottSy  or  Horny  yello'^* 

Boil  them  lirft  in  a  folution  of  allurn,  in  the  pro-- 
*  portion  of  one  pound  to  two  quarts  of  water  :  and 
'then,  prepare  a  tindlure  of  the  French  berries,  by 
dibiliiig  haf ,  a  pound  of  the  berries,  pounded,  in  a 
'gallon  of  water  with  a'  quarter  of  a  pound  of  pearl- 
’  afnes..  After  this  tindlure  has  boiled  about  an  hour, 
'put  the  iyory,  &c.  previoiifly  boiled  in  the  ailum  wa- 
terl'  into  it ;  and  let  them  remain  tliere  about  hal:^ 

ah  hour.  -  • 

If  turmeric  root  be  ufed,  inftead  of  the  French 
wherries,  a-brighter  yellow^  maybe  obtained  p,  but  the 
.ivory,  &:c.  muft  in  that  cafe  be  again  dipt  ip  ailum 
water  after  it  is  taken  out  of  the  tincture  ;  othcrwii’e 
.an  orange  colour,  not  a:  yellow,  wdl  be  produced 
from  the  effebl  of  the  pearl-afhes  on  the  turmeric. 

Of  ftaining  Ivory  y  BonCy  and  Horny  green* 

Theymuftbe  boiled  in  a  folution  of  verdigreafe 
*in  vinegar  ;  or  oToopperdnt^^w^/brrir,  prepared  as 
before  direaed,  (a  vefFel  of  glafs.or  earthen-ware  be- 
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jng  employed  for  this  purpofc;)  till  they  be  of  the' 
colour  delired. 

Of  Jlaining  Ivory y  Bone,  and  Horny  red,' 

Take  ftrong  Imie-water,  prepared  as  for  other 
purpofes ;  and  the  rafpings  of  Brafil  Avood,  in  the 
j^roportion  of  half  a  pound  to  a  gallon.  Let  them 
boil  for  an  hour ;  and  then  put  in  the  ivory.  &cy 
prepared  by  boiilhg  in  allnm*water  in  the  manner  a- 
bove  dire61;ed  for  the  yellow  y  and  continue  it  there 
till  it  be  fufficiently  coloured.  If  it  be  too  crnnfon, 
©r  verge  toward  the  purple,  it  may  be  rendered 
more  fcarlet,  by.  dipping  again  in  the  alluin- water. 

Of  fiaimng  Ivory y  BonCy  and  Uority  blue, 

'  Stain  the  ivory,  &:c.  firft  green,  ‘  accotdiag  to  the 
manner  above  direfled  ;  and  then  dip  it  in  a  iolution 
of  pearhafhes  made  ftrong  and  boiling  hot:  but  it 
muft  not  be  continued  longer,  nor  dipt  oftener,  than 
is  neceflary  to  convert  the" green  to  blue. 

'  The  ivory,  S:c.  may  otherwife  be  boiled  in  the 
tincture  of  indigo  prepared  as  hy  tlie  dyers  ;  and  af¬ 
terwards  in  the  folution  of  tartar,  made  as  is  diredt” 
ed  for  the  flaming  wood. 

Cf  ftainirg  Ivory,  Bom,  and  Horn,  purple,  ^ 

Treat  them  in  the  fame  manner  as  was  dlreiflcd 
for  red ;  except  that  logwood  mud  be  fubflitnted  in 
the  place  of  Bralil  wood  ;  and  the  ufe  of  the  alum- 
water  mufl  be  omitted  wholly.  ^  " 

If  a  redder  purple  be  wanted,  ai  mixture  of  the 
Ibgwood  and  brafil  inufl  be  employed^  infietiti 
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lagwood'  alone-  —  The  praportion  may  be  eqOal 
parts  ;  or  any  lefs  proportion  of? the  brafil,  according 
to  the  colonr  defired. 

Of  Jlalntng  Horn  to  irhltate  toftoj/e-fielh 

The  horn  to  be^  ftained  mufl  be  firft  prefled  into' 
proper  plates,  or  fcales,  or  other  fiat  forin ;  and  the 
following  mixture  muff  then  be- prepared* 

Take  of  quicklime  two  parts,  and  of  litharge'^ 
one  ;  and  temper  them  to  the  confiftence  of  a  foft-' 
pafl;e  with  foap-lye.^^ 

Put  this  pafie  o^?er  all  the  parts  of  the"  horn,  ex¬ 
cept  fuch  as  are  proper  to  be  left  tranfparent,  in  or-; 
der  to  the  greater  refemblance  of  the  tortoife-flielL 
The  horn  mufi:  then  remain  thus  coveredwvith  the  '" 
pafie  till  it  be  thoronghdy  dry  :  when  the  pafie  being 
brulhed  off,  the  horn  will  be  found  partly  opake, - 
and  partly  tranfparent,  in  the  manner"  of  tortoife- 
3hell ;  and  when  put  over  a  foil,  of  the  hind  of  lat- 
ten  called  eff  dicey  will  be  fcarcely  diitinguifliable  from’ 
it.  Jt  requires  fome  degrees  of  fancy',  and  judgr  ' 
ment,  to  difpofe  of  the  pafio  in  fuch  a  manner^  as  to' 
form  a  variety  of  tranfparent  parts  of  different  mag* 
nitude  and  figure,  to  look  like  the*  effeef  of  nature  ;, 
and  it  will  be  an  improvement  to  add  femi  tranfpa-^^ 
rent  parts.  I'his  may  be  done  by  mixing  whiting, % 
W  ith  foine  of  the  pafie  to  v^eaken  its  operation  in  par¬ 
ticular  places  :  by  which  fpots  of  a  reddiOi  brown  will 
be  produced ;  that,  if  properly  interfperfed,  efp- 
ecialiy  on  the  edges  of  the  dark  parts,  will  greatly  in- 
creafe  as  well  the  beauty  of  the  work,  as  its*  firailitude 
ivith  the  real  tortoife-fliell. 

T 0  fiain  Ivory,  Bone,  and  Horny  HacL 

Proceed  iii  the  fame  manner  as  is  above  diT€<fied 
for  wood. 


; 
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Qfjlaining  Paper,  or  Parchment,  of  various^ 

Colmrs, 

Of  Jlaining  Paper y  or  Parchmefrty  yellow: . 

Paper  iriay  be  ftained  yellow  by  the-  tm^lure  of^ 
Prench  berries,  but  a  much  more  beautiful  colour 
may  be  obtained  ^ by  ufuig  the  tin  ^ture  of  turmeric, 
formed  by  infuflng  an  ounce  or  more  of  the  root, 
powdered,  in  a  pint- of  f[hrit- of  wine.  This  may 
be  made  to  give  any  teint  of  yellow,  from  the  lighteft . 
ftraw  to  the  full  colour,  called  French  yellow;  and 
will  be  equal  in  brightnefs  even  to  the  bed;  dyed  lllkso 
If  veil ow  be  wanted  of  a  warmer  or  redder  call,  an- 
natto,  or  dragon’s  blood,  muftTe^  added  to-  the  tnic-  • 
tore. 

Of  framing  Papery  or  Parchment  y  red, 

aper,  or  parchment,  may  be  ftained  red,  by, 
treating  it  rn  the  lame  manner  as  is  direfted  lor  wood, 
or  by  red  ink.  It  may  alio  be  ftained  of  a  fcarlet 
hue  by  the  tinfture  ot  drag-on’s  blood  in  ipirit  o-f. 
winc  :  but  this  will  npt  be  bright. 

A  very  fine  crimfon  Ibain  may  be  given  to  paper,, 
by  a  tincdure  of'  Indian  lake,,  which  may  be  made, 
by  infuling  the  lake  fome  days  in  fpirits  of  \\ine  ;  aiid 
then  pouring  off  the  tinCltir'e  ffom,  the  dreg-a. 

Cf  frahnng  Papery  of'Parclmtehty  green^ 

Paper,  or  parchment,  ttiay  be  ftained  greeii;  by 
the  folution  of  verdigreafe  in  vinegar;  or  by  the 
chrvftals  of  verdigreafe  cliiiblved  in  water.  As  alio 
by  the  foludon  of  copper  in  aquaforiis  made  by  adding 
filings  of  copper  gradually  tonhe  aquafortis  xA\  no 
ebullition  enfues  ;  or  fpiritol  fait  may  be  ufed  in  the 
place  of  the  aquafortis. 
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-  Of  ftatningPap^r,  or  Parchment,  hlue^  ^ 

A  blae  colour  maybe  given  to  paper,  or  parchment, 
by  ftalning  it  green  by  any  of  the  aboye-meationed 
methods  ;  and  treating  it  afterwards  as  is  direfted  for 
the  ftaining  wood  blue,  by  the  fame  means  ;  or  by 
vndio-o.  in  the  manner  there  explained  hkewiie. 

Of  flaming  Paper,  or  Parchment,  wange. 

Stain  the  paper,  or  parchment,  firft  ©f  a  full 
yellow,  by  means  of  the  tinaure  of  turmeric;  as  a- 
bove  direded.  Then  bruih  it  over  with  a  folution 
of  fixt  alkaline  fait,  made  by  diffolving  half  an  ounce^ 
of  pearl-alhes,  or  fait  of  tartar^  in-  a  (juart  of  water^ 
and  filtering  the  folution- 

Of  flaming  Paper,  or  Parchment,  purple,  ^ 

Paper,  or  parchna^nt,  may  be  ftained  purple  by 
orchal :  or  by  the  tindure  oFlogwood,  according  to 
the  method  before  dircded?  for  ftaining  wood .  The 
juice  of  ripe  privet  berries  exprefled  wilHikewife  give: 

a  purple  dye  to  paper  or  parchment. 


»  m-m  w-v  mm 


Of  flaming  Alabafter,  Marble,  and  other 
Stones,  of  various  colours 

Alabafter,  marble,  and  other  ftones,  may  be 
ilained  of  a  yellow,  red,  green,  blue,  purple,  black, 
or  any  of  the  compound  colours,  by  the  m2ans  above 
given  for  ftaining  wood-  But  it  is  better,  when  a 
ftrong  tinge  is  wanted,  to  pour  out  the  tindure,  if 
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ftiadc  in  water,  boiling  hot  on  the  alabader,  dc. 
fpreading  it  equally  on  every  part,  then  to  brnOi  it 
over  only  ;  though  that  may  be  fuSlcient  where  a 
lighter  dye  will  fuffice.  When  tindures  in  fpirit  of 
wine  are  ufed,  they  mud:  not  be  heated  ;  as  the  fpirit 
would  evaporate,  and  leave  the  tinging  gums  in  an 
undilTolved  (late. 

Where  doiies  are  not  perfedly  white,  but  partake 
of  brownnefs  or  greynefs,  the  colour  produced  by 
the  tinges  will  be  proportionably  wanting  in  bright- 
nefs.  Becaufe  the  natural  colour  of  the  Itone  is  not 
hid  or  covered  by  thefe  tinges  ;  but  combines  with 
them  :  and,  for  the  fame  reafon,  if  the  ft  one  be  of  i 
any  of  the  pure  colours,  the  refult  will  be  a  com. 
pound  of  fuch  colour  and  that  of  the  tinge. 


The  Art  of  fiaining  Giafsv 

Tq  fmge  Glafs  rf  a  deep  red, 

Opake  colours  have  a  body,  but  the  tranf|)arent 
ones  none  ;  for  which  reafon  this  deep  red  muft  be 
mixed  with  matters  that  give  it  one  a?  lhall  be  Ihewn. 
.Take  twenty  pounds  of  cryftal  frit,  one  pound  of 
calcined  tin  ;  mix  the  whole  well  together,  and  put 
it  into  a  pot,  and  fet  it  in  a  furnace  that  it  may  puri¬ 
fy.  When  it  is  melted,  caft  in  an  ounce  of  calcined 
fteel  well  pounded,  and  an  ounce  of  fcales  of  iron 
from  the  anvil  well  pulverifed  and  mixed  together  ; 
■keep  ftirring  the  glafs  well  with  an  iron  ftirrer,  while 
you  are  putting  in  the'  powder  to  hinder  it  from  ri- 
iiug  too  much.  You  nnift  take  care  not  to  put  in  too 
•much  of  the  powdeig  for  that  would  make  the  glafs 
.black,  whereas  it  ought  to  be  clear,  ftiining,  and  of 
^11.  obfcure  yello\y  ;  then  take  about  fix  drachms  of 
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calcined  copper  prepared,  call  it  upon  ^  tlie  melted 
frlals,  often  mixing nt  twoy  three,  or  four  times, 
and  the  glafs  will  be  as  red  as  blood.  If  the  colour 
be  as  vou  would  have  it,  you  mud:  work  it  o-fF prelent* 
ly,  for  fear' it  Ihould  "turn  black,  and  the  colour  be 
loft,  of  which  great  care  maft%e'taken  ;  burif,nor- 
V7ithftanding  tins,  the  colour  comes  to  be  loif,  you 
muft  adcl  more  fcales  of  iron  m  powder^  and  it  wili 

return. 

To  make '  a  Peach '  colckir  in  '  Glafs :  - 

To  make  this  colour,  which  is  a ’very  agreeabld 
one  take  glafs'  prepared  and  tinged  of  a  milk  white> 
^ndf  when  it  is  in  good  fufton,  purin  fome  manganefe 
of  Piedmont  prepared,’  and  that  by  little  and  little, 
ftifring-  the  matter  well  at  each  time,  till  the  colour 
become,  as  fine  and  as  perfed  as  you  defire  it  ;  hut  * 
you  muft  work  the  glafs  in  time,  otherwife  the  colour" 
will  be  loft  but  by  fo .doing  you •  will  have  a  very 

f air  •  peach- eol  dur . 

To  make  a  golcl-yelloiv.  in  Clefs, 

Gold  colour,  being,  pne  of  the  the  moft  noble  and 
flheft  wecan  make,  by  reafdn  of  it^  imitating  the 
moft  perfea  metal  in  mture,  muft  bemade  with  the 
pureft  materials  and  greateft  precaution.  Take 
parts  of  cryftal  frit,  made  with  tarfo,  and  not  with 
fand,  which  ’is  not' fo  good,  and  one  part  of 
compofed  of  two  thiixls'  of  tarfo,  and  one  third  of 
fine  fait  pf  polverine  prepared  ;  pound-  and-  mix  them 
well,  and,  to  each  fifty  pounds  of  this  xompprition> 
add  half  a  pound  of  tartar  "purified,  and  pounded 
fine,  and  -half  a  pound  of  manganefe  of  Piedmont 
prepared,  mixing  thefe  powders'  well' with  the  two 
frits,  beeaufe  yPu  muft  not  c aft  them  on  the  melted, 
glafs,  as  in  othef  colours;  Then  put  the  whole,  by 
httle  and  little,  into  a  pot  and  fet  them  in  'a  furnace^, 
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in  which  let  tliem  ftand  at  an  ordinary  fire  four  days, 
for  fear  the  elafs  rifiiip-  Ihonld  run  over.  When  the 
matter  is  well  purified^  you  may  ufe  it  for  making 
velTels  and  what  other  works  you  pfeafe,  which  will 
be  the  fair  colour.  If  you  have  a  colour  yet  clearer, 
you  mull  add  more  powder,  and  you  will  have  a  ve¬ 
ry  tine  golden  colour.  If -you  will  have  it  yet  finer, 
take  fine  cryflal  frit,  made  of  polverine  of  rochetta, 
and  the  golden  colour  will  be  yet  more  fair. 


"0  make  a  mllk-v. 


'olour 


m 


Take  twelve  pounds  of  good  cryftal  frit,  two^ 
pounds  of  calx  of  lead  and  tin,  one  of  each,  and 
half  an  ounce  of  manganefe  of  Piedmont  prepared  % 
the  whole  being  pulverifed  and  mixed  together,  put 
them  into  a  pot  heated  in.  the  furnace  ;  let  it  fiand, 
there  for  twelve  hours  ;  then  mix  the  whole  well, 
and  make  an  elfay  of  it,  -If  the  colour  does  not 
pleafe  you,  add  to  it  Tome  calx  of  the  two  metals  , 
before  mentioned,  which  incorporate  wiiii  the  glafs, 
n^ixing  it  well.  In  eight  hours  after,  the  glafs  smM 
befit  tQ  v/ork,  and  as  whits  as  milk. 

To^  give-  Glafs  the  cohur  of  lapis  lazuli. 

Lapis  lazuli,  which  is  a  fi^ie  blue  and  full  of  veins 
of  gold,  will  not  be  eafy  do  imitate,  without  a  great 
deal  of  care  and  induftry  in-  its  preparation.  To^ 
make  this  fine  colour;  you  muft  ufe  the  fame  matter 
as  for  the  fine  white ;  and  when  it  is  in  fufion  in  the- 
pot,#you  muft  add  to  it,  by  little  and  little,  the  blue- 
efrajuel  in  powder,  \vhich  is  made  ufe  of  by  pamters, 
mixing  the  whole  well  together  each  time,  and  that, 
as  often  as  there  is  occafion  to  make  this  colour  : 
then  try  it,  whe.ther. the. colour  ia  to  your  mind.,  apd 
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make  a  fecond  eflay  of  it ;  if  the  colour  be  perfet^, 
let  it  ftand  ten  hours,  and  then  mix  it  again.  If  it 
keeps  in  the  fame  ftate,  without  changing  the  co¬ 
lour,  you  may  employ  it  in  making  what  veflels  y(  u 
pieafe,  which  will  be  of  the  true  colour  of  Lapis  la¬ 
zuli.  If  in  working  this  glafs  it  happen  to  rife, 
you  may  caft  in  a  little  leaf  gold,  which  will  make 
the  glafs  approach  yet  nearer  to  Lapis  lazuli,  and 
which  will  in  a  moment  ftop  the  rifmg  of  the  metal, 
as  fugar  will  do  in  boiling  oil. 

To  make  a  marble  colour  In  Glafs. 

White  marble,  being  very  fimple,  it  is  eafy  to  i- 
mitate  5  the  way  of  doing  it  only  rec^uires  ciyftal 
frit,  which  miift  be  wrought  as  foon  as  it  is  melted, 
before  it  be  purified,  for  fo  it  will  give  a  very  fair 
marble  colour. 


CHAP.  XXIIL 


,D'  y  I  'N  G. 

Th^  Method  of  making  a  Vat^  and  preparing  hot 
Suds /or  dying  Linen  and  Woollen  Blue. 

Ha  V  IN  G  made  a  vat  big  enough  to  contain 
eight  pails  of  water,  wide  at  the  top,  and 
narrow  ;tt  the  bottom  ;  leafpn  it  for  a  day  and  night 
with  hot' water,  and  afterwards  walli  it  out  with 
Gold  ;  then  cut  a  four  fquare  at  about  trie  height  of 
twenty-one  inches,  and  fourteen  broad  ;  and  have  a 
copper  plate  made  of  the  fame  thicknels  with  the 
wood  of  the  vat ;  nail  this  upon  the  hole,  placing; 
the  naik  at  the  dklance  of  the  breadth  of  two  fingeisi 
one  from  the  other ;  tl>e  naik  mulV^  be  fmall,  withi 
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broad  head-s,  to  prevent  its  leaking  ;  then  place  an 
iron  hoop  at  tlie  top,  and  another  at  the  bottom  of 
the  copper  :  the  hole  muft  be  made  about  a  hand’s 
breadth  from  the  bottom  of  the  vat.  When  this  has 
been  done^  plaifier  or  brick  it  about,  either  leaving 
or  making  a  hole  in  the  plaifter  or  brick  work,  wider 
at  the  utmoO;  end,  and  a  little  narrower  at  that 
which  comes  to  the  copper  itfelf ;  the  lhape  of  it 
being  like  an  oven’s  mouth,  that  the  wood  be  not  in¬ 
jured,  when  the  fire,  to  heat  the  vat  of  fuds,  is 
put  into  this  vacancy.’ 

For  every  half  pound  of  indigo  you  put  in,  in  or¬ 
der  to  blue  linen  or  woollen,  take  in  eight  pails  of 
•water,  and  into  that  fix  liandfuls  of  coarfe  wheaten 
bran,  eight- or  nine  ounces  of  madder,  a  pound  and 
a  half  of  pot-alhes  ;  pour  them  all  into  a  copper  to 
anake  fuds,  and,  when  the  liquor  boils  fo  as  to  begin 
to  fwell  and  bubble  up,  throw  in  two  or  three  quarts 
of  cold  water,  and  rake  out  the  fire  from  under  the 
copper.  Then  having  ready  lime,  prepared  as  the 
tanners  ufe  it,  plaifter  the  infide  of  the  empty  vat 
'with  a  handful  or  two  of  it,  and  afterwards  pour  all 
the  ingredients  out  of  the  kettle  into  it,  and  cover  it 
very  clofe. 

*  The  day  before  you  do  this,  you  muft  put  your  in¬ 
digo  to  diffolve  in  a  quart  or  three  pints  of  water,  in 
a  clean  velFel  of  iron  or  brafs,  adding  half  a  handful 
t)f  wheaten  bran,  and  half  a  handful  of  maddei',  and 
■"half  an  ounce  of  pot-afiics,  and  leave  it  a  whole 
iiight’over  a  coal  fire  ;  but  it  muft  not  be  fuffered  to 
boil,  or  grow  hotfer,  than  you  can  bear  your  hand 
in  it. 

You  muft  alfo  grind  it  with  a  peftle  or  iron  ball  till 
it  becomes  as  foft  as  pap,  and  is  quite  cleared  of  all 
roughnefs  or  harlhnels ;  which  being  done,  it  is  fit  to 
be  put  into  the  vat  to  the  ether  ingredients.  Then 
ftir  it  about  three  or  four  times  with  a  ftick,  then  co¬ 
ver  it  up  clofe,  and  let  it  ft  and  to  fettle  fix  hours; 
after  Which  thrgw  in  a  ladleful  of  lime-duft,  or 
powder,  or  of  the  fame  that  you  before  plaiftered 
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the  vat  with,  then  cover  it  clofe  again,  and  let  iti 
lland  for  three  hours  longer,  and  then  put  in  half  am 
ounce  of  pot-alhes  ;  ftir  it  well  about  again,  and  put 
a  coal  fire  in  the  hole  before  the  copper  plate,  in  or¬ 
der  to  keep  it  warm,  and  let  it  ftand  three  hours  lon¬ 
ger  ;  after  which,  nothing  is  to^  be  added,  only  ftir 
it  as  before,  and,  in  an  hour  or  two  after,  you  may 
dye  with  it  as  follows. 

Hang  five  pieces  of  goods  in  it,  keeping  the  bram 
and  flour,  &e.  from  it  with  your  hmid,  m  preventi 
its  touching  the  linen  as  much  a.s  poflible';  wring  tne 
live  pieces  out  one  againft  another,  tnen  try,  by 
feeling  wdth  your  finger,  whether  the  dye  be  harlli, 
or  foft  and  fmooth  ;  if  it  feels  too  rough,  throw  in 
half  an  ounce  of  pot-aflies  ;  and  if  it  be  too  fmooth, 
add  adadleful  of  lime.  Work  the  cloth  or  linen  in 
it  for  twohours,  put  in  five  freili  pieces,  and  work 
them  dike  the  former  ;  andj  w?hen  they  are  dry, 
wring  theni'a  fecond  or  third  time,  in  the  dye,  tiL. 
they  become  of  a  colour  as  deep  as  you  would  have 
them. 

Your  dye-  may  be  wrought  in  this  manner,  till  you 
have  dyed  thirty  pieces  ;  and  afterwards,  if  you 
\yould  dye  any  woollen  ware,  ftockings,  or  yarn,  take 
two ipailfuls  of .  w-ajCer,  into  whiyh  put „  two 
of  wheateu  bran^  an  oupxce  of  madder, ;  and  a  quar¬ 
ter  of  a.  pound  of;  pot^ailies,  and  hang  it  over  the 
Are  and  boil  it  to  the  fiids  as  before  ;  •  then  put  it  intg 
the  vat  j  and,  alter -yon  ha\’e  ftirred  it  well  about,  let 
it  ftand 'to  fettle  three  hours  :  then  try  with  your  fun, 
ger  whether  it  is  harfh  o-r  fitiootb  ;  if  it  he.  to.a  harihf 
add  half  an  ounce  of  pot-afhes  ;  and,  if  too  fmooth, 
add  half  a  ladleful  of  lime,  and  ftir.it  agaiiH 


If  you  Avould  dye^  wmllen  \vare  alone  ,  without  ilk 
nen,  prepare  a  liquor  -  of  a  iufficient  quantity  of  hoi 
•water,  a  handful  of  madder,  and  a  handful  or  tw’o 
of  wb^aten  bran  boil  them  together,  and  wet  thQ 
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filken  or  wolleii  therein,  hang  them  up,  and  let  them 
drop  as  long  as  they  will  \  then  put  them  into  the 
above. mentioned  dye-vat,  letting  them  lie  there  till 
tiiey  are  tinged  of  as  deep  a  colour  as  you  would 
have  them. 


A  blue  dye  for  SUks, 

\ 

Procure  a  tub  that  may  be  clofe  covered,  put  into 
it  a  ley  made  of  three  pailfuls  of  river  or  rain  water, 
and  clean  beech  allies  ;  put  in  alfo,  two  handfuls  of 
wheaten  bran,  two  ounces  of  madder,  two  ounces 
of  white  wine  tartar,  and  half  a  pound  of  indigo 
poundcfl  fmall  ;  ftir  it  very  well  with  a  flick  every 
twelve  hours,  for  fourteen  days,  till  it  tinges  a  fort 
-of  green,  and  when  the  dye  is  grown  bright,  itmufl: 
be  flirred  every  morning.  Put  the  filk  into  a  \varm 
frelh  ley,  wTing^it  out  and  then  ftir  it  abcU-t  in  the 
dye  fome  time  afterwards,  letting  it  hang  in  the  dye, 
according  to  the  cnfiom  of  dying  ;  and  befides  tlte 
blue  copper,  there  ought  to  be  another  copper  full 
of  ley,  that,  when  the  filk  is  wrung  out  of  the  dye, 
it  may  be  rinced  in  it ;  and,  after  it  has  been  wrung 
very  clean  out  of  that,  rmce  it  again  in  river  w^ater, 
beat  it  and  dry  it.  If  the  lilk  be  moiflened  in  this  lat¬ 
ter  ley  fuds,  before  it  is  dryed,  tliere  is  no  need  of 
the  firlf  above-mentioned  ley. 

Several  forts  of  blue  may  be  made  with  this  dye, 
either  brighter  or  darker,  at  pleafure,  according  to 
the  time  they  are  left  in  it  ;  and,  wdien  the  copper 
grows  loAV,  you  may  fill  it  up  again  out  of  tiie  rin- 
cing  vat  ;  but  when  the  blue  copper  or  vat  grows 
weak,  then  put  in  a  quarter  of  a  pound  of  pounded 
indigo,  and  half  a  pound  of  pot-allies,  half  an  ounce 
of  madder,  a  handful  of  wheaten  bran,  and  a  quarter 
of  an  ounce  of  tartar  pounded  :  let  it  (land  eight 
days  without  ufing  it,  ftirring  it  every  twelve  hours, 
and  then  you  may  dye  with  it  again  as  before. 
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Cf  dying  Red  colours. 

Take  lixivium  of  unflacked  lime  five  gallons,  bra- 
fil  ground  two  pounds  and  a  half,  boil  ii  to  the  half, 
then  put  to  it  alluni  twenty  ounces  ;  keep  it  warm, 
but  not  to  boil :  then  what  you  would  dye  in  this  co¬ 
lour  dip  it  into  a  ley  made  of  allies  of  tartar,  letting 
.  it  dry,  then  dip  it  into  the  ley, 

7a  dye  a  red  hlufb  colour* 

Take  ftale  clear  wheat  bran  liquor  (ix  days  old,  ^ 
fufficient  quantity ;  allum  three  pounds  and  a  half, 
red  tartar  half  a  pound  ;  melt  thefe  and  enter  twen^ 
ty  yards  of  broad  cloth;  handle  and  let  it  boil  three  ; 
hours,  take  it  out  and  walh  it  well,  but  forae  walh  it : 
not :  take  frefh  liquor  a  fufficient  quantity,  of  the : 
beft  madder  three  pounds;  enter  your  cloth,  and  I 
handle  it  to  a  boiling  heat,  cool  and  walh  it  again  : 
laftly,  take  frefh  bran  liquor  a  fufficient  quantity,  en¬ 
ter  your  cloth,  let  it  boil  a  quarter  of  an  hour,  cool  i 
and  walh  it  well  again. 

To  make  a  red  hlufb  colour  In  grain. 

Take  ftale  four  clear  bran  liquor,  a  fufficient  Quan¬ 
tity  ;  allum  three  pounds  and  a  half,  red  tartar  half  ai 
pound ;  enter  twenty  yards  of  cloth,  boil  it  three 
hours,  cool  and  wafli  it,  take  freih  clear  bran  liqudr 
a  proper  quantity,  beft  madder  three  pounds,  enter 
and  boil  agahi :  take  frefh  bran  liquor  a  fufficient: 
quantity,  grains  in  fine  powder  four  oiuf^es,  red  tar¬ 
tar  three  ounces  ;  enter  your  cloth,  boil  it  an  hour 
or  more,  keeping  your  cloth  well  under  the  liquor|, 
then  cool  and  waffi  it  well. 
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A  red  rofe  or  carnation  colour. 

Take  wheat  bran  liquor^  a  fufficient  quantity,  ah 
luin  two  pounds,  tartar  two  ounces  ;  boil  and  enter 
twenty  yards  of  camblet  or  cloth,  and  boil  it  three 
hours,  after  which  take  it  out,  and  walh  it  very 
well  ;  then  add  madder  a  pound,  enter  and  boil  it 
ngain,  cool  and  walh  it ;  after  which  take  clear  li¬ 
quor  a  fufficient  quantity,  cochineal  in  line  powdejr 
two  ounces,  tartar  two  ounces  ;  enter  your  cloth, 
boil  and  finilh  it. 


To  dye  Silk  red. 

For  every  pound  of  filk  put  four  handfuls  of  wheat* 
«n  bran  into  the  quantity  of  two  pails  of  water  ;  boil 
tiiem  together,  and  pour  the  liquor  in  a  tub,  and  let 
it  Hand  all  night,  clarify  it,  and  put  into  die  water 
half  a  pound  of  allum,  and  a  quarter  of  a  pound  of 
tartar  of  red  wine  reduced  to  an  impalpable  powder; 
add  •  alfo  half  an  ounce  of  turmeric,  reduced  to  a 
fine  powder  ;  boil  them  together  for  a  quarter  of  an 
hour,  flirring  them  very  well  ;  then  take  the  kettle 
bfF  the  fire,  and  immediately  put  in  the  lilk,  and  co?- 
ver  the  kettle  very  clofe,  that  none  of  the  feeam  may 
'evaporate  ;  let  it  hand  thus  for  three  hours,  then 
take  out  the  li  Iky  and  rince  it  very  well  in  cold  wa¬ 
ter  :  then  beat  it  very  welV  upon  a  block,  and  let  it 
dry.  Then  beat  a  quarter  of  a  pound  of  galls  fmall, 
put  them  into  a  pail  of  river  or  rain  water  ;  boil  them 
for  a  full  hour,-  then  take  the  kettle  off  the  fire, 
and  when  it  is  grown  cool  enough  for  you  to  endure 
your  hand  in  it,  put  in  the  filk,  and  let  it  lie  and 
ffeep  in  it  for  an  hour,  then  take  it  out  and  dry  it. 
For  every 'pound  of '  filk,  allow  one  pound  of  brafil, 
boil  it,  and  ifrain  it ;  their  boil  the  wood  again,  add¬ 
ling  cold  water  to  it  ;  wave  or  turn  the  filk  about  in 
it,  take  it  out  of  tffiat  without  wringing,  'when  it  has 
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fafficiently  imbibed  the  tinanre  ;  then  add  a  little 
pot-allies,  or  put  them  into  cold  water,  and  turn  the 
iilk  up  and  down  in  it,  and  Vvdien  it  is  red  enough 

i'ince  and  dry  it. 

*1 


To  dye  a  very  fine  crlnfon. 

For  fixteen  pounds  of  woollen  fluffs  boil  twelve 
•gallons  of  water,  or  rather  more  •  to  which  put  m 
fixteen  handfuls  of  wheaten  bran;  let  it  fland  a 
night  to  fettle,  ftirring  it  very  well,  and  in  the  mor- 
nino  pour  off  the  clear  liquor,  or  rather  flrain  it,  that 
it  may  be  perfe6lly  clear  :  mix  one  half  of  this  liquor 
with  as  much  cleah  water  that  the  cloth  or  fluffs  may 
be  worked  commodioufly  in  it.  Boil  this  mixed  liquor, 
and  put  into  it  one  pound  of  allum,  and  half  a  pound 
of  tartar  ;  boil  thefe  very  well,  and  then  put  in  the 
goods  and  boil  them  for  tw’o  houis,  keeping  themflir- 
rino-  (efpecially  if  they  are  made  of  wool)  from  top 
to  bottom  continually,  to  finifli  it-  Boil  the  remain¬ 
der  of  the  bran  and  water  with  an  equal  quantity  or 
rather  more  of  fair  water,  and,  w  hen  it  boils  apace, 
put  in  four  ounces  of  cochineal,  and  two  ounces  of 
pure  white  tartar  powdered  ;  flirring  it  about  and 
takiiio-  care  that  it  neither  runs  over,  or  boils  too 
fafl;^and,  wdien  it  is  very  well  boiled,  put  in  your 
ware,  and  flir  it  about  till  you  find  that  it  has  taken 
the  dye  equal  every  where  ;  then  cool  and  rince 

them  out. 


To  dye  Silk  a  crimfon. 


The  filk  having  been  prepared  as  before  directed, 
allow  an  ounce  and  an  half  of  cochineal  to  every 
pound  of  filk,  pound  it  to  powder,  and  pafs  it  through, 
a  hair  fieve  ;  then  put  it  into  the  remaining  pail  of  li¬ 
quor.  laft  mentioned,  and  hang  it  over  the  lire  again 
then  with  the  liquof  put  it  into  a  brafs  kettle,,  and  cq-- 

j 
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Ver.it  very  clofe  that  no  dtifl  may  get  in  ;  hang  it  o- 
ver  the  fire  again,  and  add  to  it  an  ounce  and  a  half 
of  white  arfenic,  and  two  ounces  and  a  half  of  tar¬ 
tar,  both  reduced  to  a  fine  powder  ;  bcil  them  toge¬ 
ther  for  a  quarter  of  an  hour  ;  then  take  it  off  the 
fire,  and  put  in  the  filk,  flirring  it  about  very 
well,  that  the  colour  may  not  be  variegated,  when 
the  liquor  is  cold  ;  then  wring  out  the  filk,  and, 
if  it  is  not  tinged  enough,  hang  the  dye  over  the 
fire  again,  and  after  the  filk  has  been  beaten,  put  it 
in  again  as  before.  When  the  filk  is  dyed  you  muft 
in  the  firfl:  place  rince  it  out  in  hot  fuds,  made  by 
putting  half  a  pound  of  Venice  foap,  in  proportion 
to  every  pound  of  filk  ;  let  it  be  dill'olved  in  it,  and 
afteinvards  put  the  filk  into  cold  river  water  ;  then 
beat  it  upon  a  block  and  hang  it  to  dry  ;  then  fpread 
it  abroad,  and  manage  it  according  to  cullom,  and 
it  will  be  a  beautiful  crirnfon.  If  you  would  dye 
crimfon  from  a  violet  ground,  you  may  always  abate 
one  third  part  of  the  quantity  of  the  ingredients.; 
that  is,  a  pound  of  filk,  fo  grounded,  will  not  re¬ 
quire  above  an  ounce  of  cochineal,  as  much  of  ar-. 
fenic,  and  two  ounces  of  tartar. 

To  dye  fdk  a  Dove  crimfon. 

The  filk  having  been  allumed,  as  above- directed, 
clean  rinced  and  hung  upon •  poles,  take  a  kettle, 
fcour  it  very  clean,  fill  it  with  water,  and  to  eacli 
pound  of  filk  put  an  ounce  of  cochineal  ;  flir  the 
filk  in  the  liquor,  and  boil  them  for  an  hour  ;  then 
rince  the  filk  out,  wring  and  dry  it.  Yod  mtifr  take 
fpecial  care  that  the  filk  is  not  party  coloured,  or  of 
different  colours,  by  taking  the  colours  better  in  one 
place  than  in  another  ;  and  for  that  reafon,  it  muft 
be  put  in  when  the  liquor  is  no  more  than  iake- 
warm. 


N 
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To  dye  Silk  an  orange  crimfon. 

Pat  clean  rain  water  into  a  very  clean  kettle,  tbeil 
put  four  Ounces  of  pot-allies,  and  four  ounces  of  Or¬ 
leans  ;  Itrain  them  tlrrough  a  iieve  into,  the  kettle, 
and  dilTolve  them  a  ery  well  ;  the  boiled  and  allumed 
iiik,  being  firft  Vv  ell  rinced  from  the  alluin,  nnifl  be 
“  ftirred  about  in  it  and  boiled,  then  wrung  out,  rin¬ 
ced  and  beaten  ;  then  to  every  pound  of  filk  take 
twelve  ounces  of  galls,  which  boil  two  hours,  and 
then  let  them  cool  for  two  hours,  and  afterwards 
lay  the  filk  to  foak  in  it  for  three  or  four  hours  ;  af¬ 
ter  which  take  it  out,  wring,  rince,beat  and  dry  it. 

To  dye  Black. 

For  fluffs  of  little  value,  it  is  fuiTicient  that  they 
be  well  blued  with  paflel,  and  blackened  with  galls 
and  copperas  ;  but  no  fluffs  can  be  regularly  dyed 
from  white  into  black,  without  palling  into  the  inter¬ 
mediate  blue  :  yet  tltere  is  a  colour  called  cold  black, 
or  Jefuits  black,  but  without  being  firft  dyed  blue. 
In  this  cafe  the  drugs  are  dillblved  in  water,  that  has 
boiled  four  hours,  and  flood  to  cool  till  the  hand  can 
bear  it ;  then  the  fluff  is  dipped  in  again  and  again, 
and  taken  out  fix  or  eight  times. 

To  dye  black  upon  blue. 

Take  a  about  nine  or  ten  gallons  of  wafer,  as  ma¬ 
ny  oimces^of  nut  galls  beaten  :  wool,  woollen  yarn, 
woollen  cloth  or  flannel,  to  the  weight  of  about  three 
puunds;  let  them  be  boiled  for  four  hours,  after 
which,  take  the  matter  out  and  open  them  to  the  air;, 
then  put  into  the  liquor  eighteen  ounces  of  green 
copperas  ;  and  if  there  be  not  liquor  enough  left, 
lu  inofe  water,  as  much  as  will  cover  the  fluffs, 
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and  boil  it  for  two  hours,  handling  it  continual  - 
ly  :  then  take  it  out  again  and  air  it,  and  put  it  in  a- 
gain  till  it  is  black  enough  ;  after  this  cool  and  wafh 
it ; — but  take  notice,  if  you  put  .in  fome  fuinach  with 
the  galls,  it  will  make  a  better  black. 

To  recover  the  colour  tf  black  cloth  when  decayed. 

Boil  the  leaves  of  fig-trees  well  in  water,  wafli  the 
doth  in  it,  dry  it  in  the  fun,  and  it  will  be  a  much 
fairer  black. 


To  dye  Silk  black. 

Pour  tliree  pails  of  water  into  a  copper,  and  add 
two  pounds  of  beaten  galls,  two  pounds  of  fu- 
Mnach,  and  two  ounces  of  madder,  '  four  ounces 
of  antimony  reduced  to  an  impalpable  powder,  two 
of  oxgall,  one  ounce  of  madder,  one  ounce  of  traga- 
canth  ;  let  them  dilfolve  a  proper  time,  and  then  put 
in  a  proper  quantity  of  dry  elder-bark  powdered, 
two  pounds  of  vitriol,  and  twelve  ounces  of  filings 
of  iron;  then  pour  of  ihe  water,  and  let  them  boil 
together  two  hours  ;  after  which,  fill  it  up  with  half 
a  pail  full  of  barley,  or  rather  malt  water,  w'hich  is 
drawn  off  by  brewers  ;  after  boiling  again  half  an 
hour,  put  in  the  filk  ;  let  it  boil  gently  for  half  an' 
hour,  then  take  it  out  and  rince  it  in  a  copper  full  of 
water,  and  throw  it  again  into  the  dye ;  and,  after¬ 
wards,  when  you  take  it  out,  rince  it  very  clean  iii 
river  water  ;  hang  it  up  in  the  air  to  dry,  then  put 
it  into  the  dye  again,  and  boil  it  gently  for  half  an 
hour,  rince  it  in  the  copper  as  before,  and  after¬ 
wards  in  river  water,  and,  when  it  is  dry,  take  good 
ley,  and  add  two  ounces  of  pot-afhes  ;  rince  the  filk 
very  well  in  this  liquor,  aud^  hdlly,  in  river  water, 
then  dry  it,  &c. 

N  2-  - 
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Jn  additional  improve7nent  to  the  foj'mer  dye. 

Having  dyed  Tilks  black,  as  before,  take  fal-armo- 
niac  and  antimony  powdered  two  ounces,  filings  of 
iron  two  handfuls  ;  put  them  together  in  a  copper, 
that  has  been  drawn  off,  and  hatk  been  ufed  before, 
make  it  fo  hot  that  you  can  but  juft  bear  your  hand  in 
it,  that  this  additional  dye  may  the  better  penetrate  : 
then  take  the  black  filk,  having  been  well  dryed, 
and  put  it  into  the  copper  ;  let  it  lie  there  for  an 
hour,  till  it  is  thoroughly  moiftened  ;  then  draw  it 
through  water,  in  whicli  a  proper  quantity  of  gum 
tragacanth  has  been  diffolved,  taking  care  that  it  be 
thoroughly  wetted  :  ,then  dry  it  as  ufual.  ,/ 

To  give  a  Ivfire  to  black  jllks. 

After  the  filk  has  been  dyed,  for  every  pound  of  it 
take  an  ounce  of  ifinglafs,  which  fteep  in  water,  and 
pafs  the  filk  through  the  liquor,  and  it  will  be  of  a 
A^eiy  beautiful  luftre. 

A  black  dye  for  re  dying  Hats,  or  any  thing  that  has 

loji  its  black  colour. 

Take  half  a  pound  of  blue  Provence  wood,  boil 
it  in  a  '  pint  of  ftrong  beer,  till  half  of  it  be  confu- 
med  ;  then  add  half  a  pound  of  vitriol,  and  an  dunce 
of  verdigreafe  ;  take  out  the  wood,  and  put  in  a 
quarter  of  an  ounce  of  gum  tragacanth  ;  let  it  ftand, 
and  when  you  have  occafion  to  ufe  it,  dip  a  little 
brulh  in  it,  and  fo  ftreak  it  over  the  hat  or  filk,  and 
it  will  give  a  fine  lafting  black. 

A  good  yelloiu  dye  for  Silks,  6'c. 

Firft  boil  the  cloth  or  ftuff  in  allum  and  pot  allies, 
and  rince  it  out,  then  procure  a  clean  kettle,  put  in 
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a  fufficient  quantity  of  water,  and  for  every  pouncl 
offilkput  in  two  pounds  of  yellow  wood,  and  fix 
ounces  of  galls;  let  th^  yellow  wood  boil  ap  hour 
before  you  put  in  the  galls,  and  after^’^ards  boil  them 
together  for  half  an  hour,  and  then  put  in  the  filk, 
ftirring  the  dye  :  then  wring  it  out  of  the  kettle  witli 
a  little  pot  aihes,  and,  after  it  has  been  wrung  out, 
put  it  into  the  dye  again,  and  leave  it  there  to  foak 
for  a  whole  night,  and  in  the  morning  rince,  beat, 
and  dry  it. 

To  dye  Stuffs  a  hrhnfojte  yellow. 

Boil  the  ftufF  in  th  ree  pounds  of  allum,  one  pound 
of  tarthr,  ^nd  three  ounces  of  fait,-  for  an  hour  : 
throw  away  the  water,  then  make  a  liquor  of  yellow 
brown,  laying  it  in  the  fame  order  as  ftraw  in  brew^ 
houfes ;  then  add  ley  allies,  and  draw  the  flufF 
through  the  dye  three  or  four  times  very  quick  :  to 
do  which  dexteroully  it  will  require  the  allidance  of 
three  or  four  men. 


To  dye  Thread  yellow. 

Boil  eight  pounds  of  broom,  one  pound  of  Spa- 
nilh  yellow,  one  pound  of  crab-tree  rind,  and  one 
pound  of  corn  marigold  in  a  kettle,  with  three 
quarts  of  Iharp  ley  ;  and  work  the  thread  in  the  li¬ 
quor  three  times  fucceffively,  not  fuffering  it  to  dry 
between  whiles,  and  it  will  be  of  a  beautiful  and 
lading  colour. 

4- 

To  dye  Stuffs  a  f  raw -colour . 

FirO:  dye  the  goods  yellow,  and  throw  half  a  pint 
of  urine  into  the  dye  ;  put  in  the  goods,  and  work 
them  about,  as  long  as  you  think  convenient. 

N  a 
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To  dye  Silk  a  Jlr aw -colour. 

Firll  allum  and  rince  the  filk,  and  for  every  pound, 
of  it  boil  one  pound  of  broom  flowers  for  a  quarter- 
of  an  hour  ;  then  pour  it  into  a  tub,  which  mufl:  be. 
in  flze  proportionable  to  the  quantity  of  filk  ;  then: 
put  to  it  an  equal  quantity  of  water,  and,  after  3^0 
have  ftirred  the  filk  in  it.  All  the  kettle  again  with 
water  and  boil  it  half  an  hour  :  the  filk  being  wrung 
out  of  the firfl;  fuds,  put  them  into  the  fecond  ;  and  if 
you  fee  occafion,  make  a  fironger  yet,  and  ftir  the 
fiiks  in  it,  till  the  colour  is  fufficiently  heightened  ^ 
-then  rjnee  it,  and  hang  it  up  to  dry. 

To  dye  Silk  an  orange -colour. 

Firfl  lay  the  white  filk  in  allum-w’ater,  in  the  famov 
manner  as  the  yellow  ;  then  take  the  eighth  part  of 
a  pound  of  Orleans,  diflblve  it  in  water  for  the  fpace 
of  one  night,  add  to  it  one  ounce  of  pot-alhes  ;  boil  it 
for  an  hour,  then  add  an  ounce  of  beaten  turmeric, 
itir  it  very  well,  let  it  fland  a  little  while,  and  then 
put  in  the  allumed  filk,  and  let  it  remain  there,  one, 
two,  or  three  hours,  accordinp*  as  vou  would  have 
the  ciolour  light  or  dark :  rince  it  in  fine  foap  fuds, 
till  it  IS  perfefliiy  clean  ;  then  beat  and  dry  it. 

To  dye  Silk  a  gold  colour. 

This  mufl  be  dyed  after  the  fame  manner  as  th« 
flraw-colour  is,  only  when  it  is  become  reafonably 
deep,  put  it  into  the  laft  llids  of  the  orange  liquor, 
and  flir  it  therein  fo  long,  till  you  are  fure 
it  is  PTONvn  deep  enough  ;  then  rince  it  out  and 
dry  U'. 
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To  dye  Stuff  a  gold  colour. 

Let  the  ftuft  be  firft  dyed  yellow^  then  fet  frefh 
water  over  the  fire,  and  for  every  pound  of  ware 
nfe  an  ounce  of  fnftel-wood,  called  alfo  yellow  fiia- 
viiigs,  and  a  good  quantity  of  coarfe  pot-aflies  ;  let 
the  dye  boil  for  half  an  hour,  and  afterwards  work 
the  fiiufFin  it. 

T 0  dye  JVollen  Jhffs  green, 

Firfi:  dye  the  duds  yellow  with  broom  or  dyr- 
weetl,  rince  them  Avell  cut,  and  while  tltey  are  \vet 
pafs  them  through  the  blue  dye,  and  work  it,  till  it 
is  the  colour  you  would  have  it,  either  light  or  dark, 
fo  that  feveral  lhades  or  forts  of  green  may  be  dv^ 
ed  the  fame  way,  the  fluffs  having  been  always  tin* 
ged  with  yellow, 

A  fea- green. 

For  every  pound  of  fluffs  allow  three  ounces  of 
verdigreafe  powdered,  three  'pints  and  a  half  of 
wine  vinegar,  flir  the  verdigreafe  in  it  ;  pafs  a  pair 
of  flockings  tbrough  the  liquor,  and  hang  them  out 
without  rincing  :  when  they  are  dry,  wet  them  in 
the  liquor  again,  and  hang  them  up  to  dry  again,  lb 
often,  till  they  are  perfectly  cleared  from  all  hu¬ 
midity. 

To  dye  a  brown  or  iron  green, , 

For  a  piece  of  fluff  fifteen  ells,  take  twelve  ounces 
of  allum,  half  a  pound  of  tartar,  two  ounces  of 
calcined  vitriol  ;  in  thefe  boil  the  fluff  for  half  an 
hour,  then  rince  it  in  clean  water  ;  and  when  it  is 
dryed  for  the  blue  you  may  throw  away  the  alliim 
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fads.  How  to  blue  it.  The  ware  being  blued  with 
woad  of  a  light  or  deep  brown  according  to  your 
mind,  then  rince  it  again,  dry  it,  and  prepare  it  for 
the  following  yellow.  Boil  eight  pounds  of  broom 
for  half  an  hour,  keeping  it  down  in  the  kettle  with 
a  dick,  that  it  does  not  float  on  the  top  of  the  water  ; 
and,  when  you  ufe  it,  add  two  quarts  of  lharp 
ley,  half  an  ounce  of  flour  of  briinftone,  and  an 
ounce  of  verdigreafe  ;  then  dye  the  goods  but  only 
once,  and  it  will  be  of  a  beautiful  brown  of  iron 
green. 

To-  dye  Ltneit  green, 

/  Lay  the  linen  a  whole  night  in  flrong  alluin* 
water,  dry  it  well,  then  boil  brooiri  or  dyers  v.'eed, 
for  the  fpace  of  an  hour  ;  take  it  out,  and  put  into 
the  fuds  either  half  or  a  whole  ounce  of  verdigreafe, 
according  to  the  quantity  of  the  ware  you  have  to 
dye  ;  flir  it  well  about  with  a  flick,  and  then  work 
tne  linen  in  it  once,  twice,  or  thrice,  as  occaflon -re- 
(luires,  adding,  the  fecond  and  third  time  a  quantity 
or  pot-ailies  equal  to  an  lieif  s  egg  ;  then  work  your 
linen  a  tliird  time,  and  you  v.dll  find  it  of  a  yellow' 
colour  ;  then  dry  it  in  the  air,  and  afterwards  throw 
it  into  the  blue  vat  (fee  blue)  and  thatwvill  produce 
the  green  yon  defire. 

'  7  0  dye  thread  of  a  laf’tng  green. 

Boil  three  quarters  of  a  pound  of  allum,  half  a 
IDOund  of  tartar,  in  two  quarts  of  fliarp  ley  for  an 
Ivour,  and  in  it  foak  the  thread  for  three  hours 
keeping  it  hot  al’  the  while  :  how  to  dye  it  yellow  t 
put  into  the  kettle  eight  pounds  of  broom,  one 
pound  of  corn  marigold  flowers,  half  a  pound  of 
crab -tree  bark,  that  looks  yellow  and  ripe,  ,and  fu- 
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per-add  two  quarts  of  lharp  ley :  when  thefe  have 
boiled  half  an  hour,  then  dye  the  thread  in  the  li- 
quor  as  deep  a  yellow  as  poUible  :  but  if  you  can  pro¬ 
cure  Spanilli  Yellow,  an  addicionof  three  quarters  of 
a  pound  of  it  will  heighten  the  dye,  and  render  it 
more  1  ailing  J  for itis  to  be  remembered,  that  all  yel¬ 
lows,  that  are  dehgned  to  be  dyed  green,  mull  be  as 
deep  as  pollibly  they  can  be.  A'f’ter  this  turn  it  green 
with  blue  dye.  You  may  blue  the  thread  with  woad, 
elfe  with  Indigo,  being  firlt  thrown  into  the  allum- 
fuds,  and  afterwards  into  the  yellow,  and  you  wili 
have  a  lafling  green,  fo  that  a  green  is  -to  be  dyed  fe- 
veral  ways. 

Greens  for  Silks. 

For  ever})" pound  of  filk  take  a  quarter  of  a  pound 
of  allum,  two  ounces  of  white  wine  tartar  beaten 
fmall  ;  didblve  them  together  in  hot  water,  then 
put  in  the  filk,  letting  it  lie  a  w'hole  night  ;  then  take- 
it  out  and  dry  it  ;  having  done  this,  take  a  pound  of 
broom,  boll  it  in  a  pail  and  a  half  of  water  for  an  hour 
or  better  :  then  take  out  the  broom  and  throw  it  a- 
way,  and  put  in  half  an  ounce  of  beaten  verdigreafe, 
ftirring  it  about  with  aftick.;  then  put  in  the  (ilk  tor 
a  quarter  of  an  hour,  take  it  out  and  letitlie  tnl  it  is 
cold  ;  then  put  in  one  ounce  of  pot-alhes,  hi r  them 
about  and  put  in  the  filk  again,  keep  it  there  till  you 
think  it  is  yellow  enough,  then  rince  it  out  and  let  it 
dry  :  after  which  put  it  into  the  blue  dye  vat  or  cop¬ 
per,  and  let  it  remain  there  till  it  becomes  green  and 
dark  enough  ;  then  take  it  out'  and  3/011  will  have,  a 
good  green  :  then,  let  it  be  beaten  and  dried.  \'ou 
may  let  it  lie  a  longer  or  leffer  while  in  the  dye,  ac¬ 
cording  as  you  would  have  the  green  lightei  or  daik- 
for  at  firfl  you  will  have  but  a  fault  green. 

N  5 
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Grafs  Green, 

Flrfc  dye  your  filk  a  pi'etty  deep  fir  aw  colour,  rince 
it  clean  and  wring  it  dole  together  with  flicks  ;  and 
then  put  your  filk  into  the  blue  dye  copper  :  though 
you  mull  take  care  that  the  fli'ength  of  the  dye  be 
proportioned  to  the  quantity  of  filk,  and  that  you  do 
not  put  in  two  much  filk  at  once.  When  it  has  boil¬ 
ed  enough  take  the  kettle^  off,  and  let  it  fland  for  an 
hour,  after  which  time  you  may  work  it  again,  and  do 
the  fame  ev^ery  hour,  allowing  the  fame  interval,  but 
you  mull  be  very  careful  that  one  handful  of  lilk  does 
not  lie  longer  in  than  another,  and  when  it  is  taken 
out  of  the  copper,  let  it  be ’very  well  cooled,  rinced, 
and  flrongly  wrung  with  flicks^  and  afterwards 
dried. 

To  dye  a  parrot  or  par  roquet  Green* 

This  being;  fomething  lio-hter  than  the  other,  mud 
be  boiled  in  weaker  fuds  than  the  other,  and,  as  foon 
as  it  is  died,  mud  be  wrung  and  dried  as  the  other. 


Tq  dye  green  Finch  or  Canary-bird  Green, 

Tliis  mud  be  dyed  as  the  green,  only  the  lad  fuds 
mud  be  encouraged  with  a  little  provence  wood  fuds, 
till  it  is  deep  enough;  then  wring  it  out,  &c.  as 
above. 

« 

To  dye  a  Cetedon  or  Celedtne  Green, 

This  colour,  being;  verv  light  and  bright,  mud  be 
dyed  as  the  fea-green,  and  boiled  in  weak  fuds,  and 
managed  as  the  green,  and  dried. 
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To  dye  a  Sea-Green. 

For  every  pound  of  filk  take  three  ounces  of  ver- 
digreafe  pouncied  hifall,  put  it  into  good  white  wine, 
or  lharp  vinegar  to  diffolve  :  let  it  lie  a  whole  night 
in  it,  in  the  morning  fetit  over  the  hre  and  make  it 
hot,  Ifirring  it  about  with  a  hick  ;  and  then  put  in  the 
filk,  but  take  care  not  to  let  it  boil  ;  and  let  it  remain 
two  hours,  or  one,  or  half  an  hour  according  as  you 
would  have  the  colour  a  deep,  middling,  or  light 
o-reen  ;  then  put  fome  boiling  hot  water  into  a  vat  or 
tub,  to  which  add  half  an  ounce  or  an  ounce  of  foap, 
and  make  a  lather  :  when  it  froths  it  is  ready  :  then 
hand  the  filks  in  it,  let  them'  drop  afterwards,  and 
rince  them  in  river  water,  heat  them  very  well  and 
dry  them.  . 

Tq  dye  Stuffs j  crc.  Purple, 

Allow  a  fufiicient  quantity  of  fair  water  to  every 
pound  of  fluft' :  one  pound  of  tartar,  and  two  ounces 
of  allum,  in  which  boil  the  cloth  for  an  hour  :  then 
take  it  out,  cool,  and  rince  k  :  after  tliis  warm  fom.e 
clean  water,  into  which  put  ki  three  ounces  of  braid 
wood,  boil  it  half  an  hour,  and  then  work  the  fluffs 
in  it,  till  they  become  as  red  as  defired  :  Upon  which, 
take  them  out,  and  put  into  the  dye  two  ounces  of 
pot-afiies  ;  ffir  it  well  about,  and  put  in  the  red  iiiiil 
once  more  ;  roll  it  off,  and  on  the  roller,  thal  it  do 
not  fpot,  then  cool  and  rince  it  out. 


To  dye  Silks  a  flight  Purple 


Put  the  filk  into  a  flight  red  dye,  but  incrcafe  the 
quantity  cf  pot-alhes,  to  turn  it -to  purple  ;  liienrince 

and  dry  it. 
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713  dye  Thread  of  a  Purple  Colour. 

Firfl  allum  the  thread  with  three  pounds  of 
all  uni,  half  a  pound  of  tartar,  and  two  ounces  of 
brafil  ;  dry  it,  and  draw  it  through  the  woad  or  in¬ 
digo  dye  ;  then  rince  it  clean  and  dry  it  again  ;  then, 
to  brown  or  deepen  it,  take  twelve  ounces  of  brafil, 
being,  firfl  boiled  ;  which  liquor  divide  into  three 
parts,  to  be  ufed  at  three  times.  To  the  firfl  add 
half  an  ounce  of  Paris  red,  a  fort  of  fandarach,  one 
drachm  of  maflick,  and  a  quarter  of  an  ounce  of  cal¬ 
cined  tartar;  always  drying  the  thread  after  you 
have  ufed  every  one  of  the  parts  of  the  liquor.  The 
fccond  time  acid  half  an  ounce  of  turmeric,  two 
tlrathms  of  cinnabar,  and  half  an  ounce  of  gum  a- 
rabic.  1  he  third  time,  when  the  thread  becomes 
reddiOi,  add  a  quart  of  lharp  ley,  and  by  this  means 
the  thread,  will  be  dyed  of  a  lafling  colour. 

To  dye  a  Scarlet  Colour  in  Grain. 

Take  flate  clear  wheat  bran  liquor,  a  fufficient 
quantity,  allum  three  pounds  :  enter  twenty  ells  of 
broad  cloth,  and  boil  it  three  hours,  cool  and  walh 
it :  take  fair  water  a  fufiicient  quantity,  hedder  or 
lira wel  a  fit  quantity  :  let  them  boil  well,  cool  them 
with  a  little  water,  enter  your  cloth  and  make  a 
bright  yellow,  cool  and  walh  it  again  ;  take  frefh 
Avheat  bran  liquor,  a  fufheient  quantity  :  madder 
four  pounds  ;  enter  your  cloth  at  a  good  heat,  han¬ 
dle  it  to  a  boiling,^  cool  and  walh  it  well  J  take  more 
frefh  bran  liquor,  cochineal  in  hue  powder,  five  oun¬ 
ces  ')  of  tartar  three  ounces  >  enter  your  cloth,  and 
boil  it  an  hour  or  more,  keeping  it  under  the  liquor, 
then  cool  and  wafh  it. 
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To  dye  a  deep  Scarlet  Flefi  Colour, 

For  thirteen  pounds  of  woollen  ware  take  two 
pounds  of  aqua-fortis,  tempered  with  half  a  pound 
of  tin  ;  two  pounds  and  an  half  of  white  wine  tar* 
tar,  half  a  pound  of  fal- gemma:,,  four  dunces  of  Sal- 
armoniac ;  boil  the  ware  with  all  thefe  for  half  an 
hour,  then  rince  it  out  j  and  to  finifn  it.  Add  one 
pound  and  a  quarter  of  cochineal,  one  ounce  of  Sal- 
armoniac,  boll  the  goods  with  thefe  for  a  quarter  of 
an  hour,  and  they  will  be  a  very  good  colour.  ‘ 

Liquor  to  fcour  Scarlet, 

Boil  a  pound  of  wheaten  bran  in  as  much  liquor  as 
is  fufficient  to  work  ten  or  twelve  pounds  of  w  are  ; 
and  afterwards  add  to  it  three  ounces  of  allum,  three 
ounces  of  Florence  orris-root  powdered  j  boil  all  to¬ 
gether,  pour  them  into  a  clean  vat  or  cooler,  and 
let  them  fettle  till  the  liquca'  is  clear;  afterwards  heat 
the  clear  liquor  in  a  kettle,  and  fcour  the  fcarlet  with 
it,  and  it  will  have  a  good  efied;. 


To  dye  Stuffs  of  an  Olive  Colour, 

This  mufi:  be  ordered  as  the  brimftone  yellow,  af¬ 
ter  which  prepare  fuds  of  galls  and  copperas,  but  not 
fh'ong  j  through  wdiich  pafs  the  ftufl's,  and  two  or 
three  times,  according  as  you  would  have  the  dye 
lighter  or  deeper,  and  it  wdll  produce  an  olive  co¬ 
lour. 


—  .  '* 
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Dying  of  Leather. 


To  dye  Leather  of  a  reddiflj  Colour^ 

Firft  wafh  the  fldns  in  water, 'wnng  them  well  out> 
and  afterwards  wet  them  with  a  folution  of  tartar 
and  bay-falt  in  fair  water,  and  wring  them  out  again  ; 
then  to  the  former  folution  add  alhes  of  crab-lhells, 
and  rub  the  Ikin  very  well  wdth  this  J  after  this  walh 
them  in  common  water,  and  wring  them  out  j  then 
walh  them  with  tindure  of  madder  in  the  folution  of 
tartar  and  allum  and  the  crab-fliell  allies;  and  if  they 
prove  not  red  enough  after  all,  waih  them  v^ith  tinc¬ 
ture  of  brafil. 


To  dye  Leather  of  a  pure  TelloiiJ, 

Take  of  fine  aloes  two  ounces,  of  linfeed  oil  four 
pounds ;  dillblve  or  melt  them,  then  flrain  the  liquor, 
and  befwiear  the  Ikins  with  it,  and,  being  dry,  var- 
nilh  them  over  or  infufe  w^ood  in  vinegar,  in  which 
boil  a  little  allum  ;  or  thus,  having  died  them  green, 
as  direded,  then  dye  them  in  a  decodion  of  privet- 
berries,  falFron  and  allum  water-  ' 


To  dye  Leather  Blue, 

Boil  elder-berries  or  dwarf-elder  in  water,  then 
fmear  or  \vafli  the  llcins  with  it ;  wring  them  out,  then 
boil  the  berries  as  before  in  a  folution  of  allum- 
water,  and  wet  the  lldns  in  the  fame  water  once  or 
twice,  dry  them,  and  they  will  be  very  blue.  Or 
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take  the  befl  indigo,  and  keep  it  in  urine  a  day,  then 
boil  it  with  alluin,  and  it  wdll  be  good;  or  temper  the 
Indigo  with  red  wine,  and  walli  the  fkins  with  it. 

To  dye  Leather  of  a  pure  ^ky  Colour, 

For  each  lldn  take  indigo  one  ounce,  put  it  into 
boiling  water,  let  it  ftand  one  night,  then  v^arm  it  a 
little,  and  w'kh  a  brulh  pencil  befniear  the  Ikin  twice 
over.  " 


To  dye  Leather  Purple, 

Diffolve  roch  allum  in  warm  water,  wet  the  Heins 
with  it,  dry  them,  then  boil  rafped  brafil  well  in  tva- 
rer  ;  let  it  hand  to  cool  :  do  this  three  times,  and  af¬ 
terwards  rub  the  dye  over  the  Heins  with  your  hand, 
and  when  they  are  ready  polilh  die m. 

To  dye  Leather  Green, 

I  *- 

'Fake  fap  green  and  allum  water,  of  each  a  fuffici- 
ent  quantity  ;  mix  and  boil  them  a  little  ;  if  you 
w'oukl  have'the  colour  darker,  add  a  little  indigo. 

.  '  To  dye  Leather  Black, 

Take  of  the  bark  of  elder  two  pounds,  of  the  fi¬ 
lings  or  rufl  of  iron  the  lame  quantity,  put  them  into 
two  gallons  of  rain  w'ater,  and  Hop  them  up  clofe  in 
a  cafle  or  veflel,  and  let  them  Hand  for  the  fpace  of 
two  months  ;  then  put  to  the  liquid  part  a  pound  of 
nut-galls  beaten  to  powder,  and  a  quarter  of  a  pound 
of  copperas,  heating  them  over  the  fire,  and  fuffer- 
ing  them  to  Hand  twenty-four  hours  after,  and  then 
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life  the  liquor  with  a  brufli  till  the  fKin  has  taken  a 

fine  bLck. 

< 


To  pild  Leather, 

o 

Take  glair  of  the  wTites  of  eggs,  or  guni-water, 
and  with  a  bnifh  rub  over  the  leather  with  either  of 
them,  and  then  lay  on  the  gold  or  fiiver,  let  them 
be  dry,  and  burniih  them. 


To  drefs  or  cover  Leather  'with  Silver  or  Cold, 

Take  the  colour  called  brown  red,  and  grind  it  on 
a  hone  with  a  nmller,  adding  water  and  chalk  :  and 
when  the  latter  is  dilTolved,  rub,  or  lightly  daub  the 
{kins  over  with  it,  till  they  look  a  little  whitilh  ;  and 
then  lay  on  the  leaf  fiiver  or  gold,  before  they; 
a're  quite  dry,  laying  the  leaves  a  little  over  each  o- 
ther,  that  there  may  not  be  the  leaft  omitted  ;  and . 
when  they  have  well  clofed  with  the  leather,  and  are 
{hfHciently  dried  on  and  hardened,  rub  them  ovei*; 
with  a  polilher  made  of  fmooth  ivory,  or  of  the  fore 
tooth  of  a  horfe,,  and  it  will  appear  very  bright. 


CHAP. 


CHAP.  XXI\A 

I 

Of  the  means  of  taking  Gafts  and  Impref 
fions^  from  Figures,  Bufts,  Medals 
Leaves,  dre. 

H  E  method  of  takinc^'  calls  of  fibres  and 
_L  bufts^  as  at  prefent  praclifed,  is  moil  generally 
by  the  ufe  of  plaifter  of  Paris  ;  or^,  in  other  words, 
alabafter  calcined  by  a  gentle  heat.  The  advantage 
of  ufing  this  fnbftance  preferable  to  others,  confiffs 
in  this,  that  notwithffanding'  a  flight  calcination  re¬ 
duces  it  to  a  pul  verine- date,  it  becomes  again  a  tena¬ 
cious  and  cohering  body,  by  being  moiftened  with 
water  ;  and  afterwards  fuffered  to  dry.  By  this 
means  either  a  concave  or  convex  figure  may  be  gi¬ 
ven  by  a  proper  mokl  or  model  to  it  when  wet,  and 
retained  by  the  hardnefs  it  acquires  when  dry  :  and 
from  thefe  qualities,  it  is  fitted  to  the  double  ufe  of 
makino;  both  cads,  and  molds  for  fonnino;  thofe  caffs. 
The  plaifler  is  to  be  had  ready  prepared  of  thole, 
who  make  it  their  bufmefs  to  fell  it,  and  the  only 
care  is  to  fee  that  it  is  genuine. 

The  particular  manner  of  making  caff?  depends  on 
the  form  of  the  flibjecl  to  be  taken.  Where  there 
are  no  projedfing  parts,  it  is  very  fimple  and  eafy  ; 
as  likewife  where  thefe  are  fuch  as  form  only  a  right 
or  a  greater  angle  with  the  principal  furface  of  the 
body  :  but  where  parts  project  in  leffer  angles,  or 
form  curves  inclined  towards  the  principal  furface  of 
the  body,  the  work  is  more  difficult.  W e  ffiall  there¬ 
fore  ftrff  explain  thofe  particulars  of  the  manner, 
which  are  general  to  all  kinds ;  and  then  point  out 
the  extraordinary  methods  to  be  ufed  where  difficul¬ 
ties  occur. 
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The  firfl;  ftep  to  be  taken  is,  the  forming  the 
mold  ;  which  is,  indeed,  done  by  much  the  fame 
means,  as  the  call  is  afterwards  made  in  it.  In  or¬ 
der  to  this,_  if  the  original  or  model  be  a  bafs-relief, 
or  any  ether  piece  of  a  flat  form,  having  its  furface 
firfl  well  greafed,  it  muft  be  placed  on  a  proper  ta¬ 
ble,  or  other  fuch  fupport  ;  and  Ibrromided  by  a 
frame,  the  Tides  of  which  mufl  be  at  fuch  a  diflance 
from  it,  as  will  allow  a  proper  thicknefs  for  the  Tides 
of  the  mold.  A  due  quantity  of  the  plaifler,  that  is, 
what  will  be  fufficient  to  cover  and  rife  to  fuch  a 
thicknefs  as  may  give  fufficient  ftrength  to  the  mold, 
as  alfo  to  fill  the  hollow  betwixt  the  frame  and  the 
model,  mufl  be  moiflened  with  water,  till  it  be  jufl: 
of  fuch  conTiftence  as  will  allow  it  to  be  poured  upon 
the  model.  The  plaifler  thus  moiflened  mufl  then 
be  put  on  the  model  as  foon  as  pollible :  for  it  mufl 
not  be  delayed  after  the  water  is  added  to  the  plaif- 
ter,  which  would  otherwife  concrete  or  fet,  fo  as  to 
become  more  troubiefome  in  the  working,  or  unfit 
to  be  ufed.  The  whole  mufl  then  be  fuffered  to  re¬ 
main  in  this  condition,  till  the  plaifler  has  attained 
its 'hard  nefs  ,  and  then  the  frame  being  taken  away, 
the  preparatory  cafl  or  mold  thus  formed  may  be  ta¬ 
ken  off  from  die  fubject  in  tire. 

Where  the  model  or  original  fubjecl  is  of  a  round 
or  erefl  form,  a  different  method  mufl  be  purfued ; 
and  the  mold  mufl  be  divided  into  feveral  pieces  : 
or  if  the  fubjed  confifls  of  detached  and  projeding 
parts,  it  is  frequently  mofl  expedient  to  cafl  fuch 
parts  feparately ;  and  afterwards  join  them  to¬ 
gether. 

Where  the  original  fubjed  or  model  forms  a  round, 
or  (pheriod,  or  any  part  of  fuch  round,  or  fpheriod, 
more  than  one  half  the  plaifler  mufl  be  ufed  without 
any  frame  to  keep  it  round  the  model ;  and  mufl  be 
tempered,  with  water,  to  fuch  a  conliilence,  that  it 
may  be  wrought  with  the  hand  like  very  foft  pafle. 
But  though  it  mufl  not  be  fo  fluid,  as  when  prepa¬ 
red  for  flat-figured  models,  it  mufl  yet  be  as  moifl  as 
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if  conapatible  it  coliering  fiifficiently  to  hold 

togetlier.  Being  thus  prepareci,  it  mufl  be  put  up¬ 
on  the  model,  and  compreiFed  with  the  hand,  or  any 
fiat  inftrument,  tliat  the  parts  of  it  may  adapt  tbein- 
felves,  in  the  moft  perfect  manner,  to  thofe  of  the 
fubjedt,  as  well  as  be  compact  Avith  refpecr  to  them- 
felves.  When  the  model  i-s  fo  covered  to  a  conve¬ 
nient  thicknefs,  the  whole  mnit  be  left  at  reft  till 
the  plaifter  be  lb  firm,  as  to  bear  dividing  without 
falling  to  pieces  ;  or  being  liable  to  be  put  out  of  its 
form  by  flight  violence.  It  miifl:  then  be  divided  in¬ 
to  pieces ;  in  order  to  its  being  taken  of  from  the  mo¬ 
del,  by  cutting  it  with  a  knife,  or  with  a  very  thin 
blade  ;  and  being'divided,  rnufl:  be  cantioufly  taken 
off,  and  kept  till  dry.  But  it  mufl;  be  always  care-i 
fully  obferved  before  tlte  feparation  of  the  parts  be 
made,  to  notch  them  crofs  the  joints,  or  lines  of  the 
divifion,  at  proper  diflances,  that  they  may  with 
eafe  and  certainty  he  properly  conjoined  again ; 
which  would  be  much  more  precarious  and  trouble- 
fome  without  fuch  directive  marks.  The  art  of  pro¬ 
perly  dividing  the  molds,  in  order  to  make  them  fe- 
parate  from  the  model,  conftitutes  the  great  objeft  of 
dexterity  and  fidll  in  the  art  of  cafHng  ;  and  does 
not  admit  of  rules  for  the  moil:  advantageous  conduct 
of  it  in  every  cafe.  But  we  ihall  endeavour  to  explain 
the  principles  on  which  it  depends  in  fuch  a  manner, 
that  by  a  due  application  of  them,  all  difficulties  may 
at  any  time  be  Ihrmounted,  and  an  expertnefs  even 
of  manner  acquired  by  a  little  prabdce.  With  re- 
fpedt  to  the  cafe  in  qneftion,  where  the  fubjed  is  of 
a  round  or  fpheriodal  form,  it  is  beft  to  divide  the 
mold  into  the  three  parts,  which  will  then  eafily 
come  off  from  the  model  :  and  the  fame  holds  good 
of  a  cylinder,  or  any  regular  curve  or  figure. 

The  mold  being  thus  formed  and  dry,  and  the 
parts  put  together,  it  mufl;  be  firfl  greafed  and  placed 
in  fuch  a  polition,  that  the  hollow  mayflie  upwards, 
and  then  filled  with  plaifler  commixt  with  w^ater,  in  the 
fame  proportion  and  manner  as  was  directed  for  the 
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bafting  the  mold  :  and  when  the  call  is  perfeclly  fet, 
and  dry,  it  rnufl  be  taken  out  of  the  mold  and  re¬ 
paired,  when  it  is  neceffary  :  which  finilhes  the  whole 
operation. 

This  is  all  that  is  required  with  refpe^l;  to  fubjefts, 
where  the  furfaces  have  the  regularity  above-men¬ 
tioned.  But  where  they  form  curves  which  inter- 
feft  each  other,  the  condud:  of  the  operation  mull  be 
varied  with  refpecfl  to  the  roanner  of  taking  the  call: 
of  the  mold  from  off  the  fubje<5l  or  model ;  and  where 
there  are  long  proje(5ling  parts,  fuch  as  legs  or  arms, 
they  Ihould,  as  was  obferved  before,  be  wrought  in 
feparate  cafts. 

The  method  of  dividing  properly  the  molds  can¬ 
not  be  reduced,  as  already  has  been  intimated,  to  a- 
ny  particular  rules ;  but  rnufl  depend  in  fome  degree 
on  the  fkill  of  the  operator,  who  may  eafily  judge 
from  the  original  fubje(5ls,  by  the  means  here  fuggeft- 
ed,  what  parts  will  come  off  together,  and  what  re-" 
quire  to  be  feparated.  The  principle  of  the  whole 
conQfls  only  in  this,  that  where  imder-workino^s .  as 
they  are  called,  occur,  that  is,  wherever  a  flraight 
line  drawn  from  the  bafis  or  infertion  of  any  projec¬ 
tion  would  crofs  the  flraight  line  :  or,  as  that  is  fre¬ 
quently  difficult,  the  whole  projeffion  mnfl  be  fepa¬ 
rated  from  the  main  body,  and  divided  alfo  length¬ 
ways  into  twm  parts.  YV^here  there  are  no  jmojec- 
tions  from  the  principal  furfaces,  but  the  body  is  fo 
formed  as  to  render  the  furface  a  compohtion  of  fuch 
curves,  that  a  flraight  line  being  drawn  parallel  to 
the  furface  of  one  part  would  be  cut  by  the  outline, 
in  one  or  more  places,  of  another  part,  a  divifion  of 
the  whole  ffiould  be  made,  fo  as  to  reduce  the  parts 
of  it  into  regular  curves,  which  rnufl  then  be  treated 
as  fuch. 

•  Where  detached  parts  of  a  long  form,  as  legs, 
arms,  fpears,  f\^’ords,  ^c.  occur  in  any  figure,  they 
fhould  be  call  in  feparate  molds  :  and  if  hich  parts 
are  of  a  compound  flruclure,  the  fame  rules,  as  was 
before  intimated,  rnufl  be  obferved  in  the  manage- 
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ment  of  them,  as  are  already  directed  for  the  princi¬ 
pal  part. 

In  larger  malTes,  where  there  would  otherwife  be 
a  great  thicknefs  of  the  plaifter,  a  corps  or  body  may 
be  put  within  the  mold,  in  order  to  produce  a  hollow 
in  the  call: ;  which  both  faves  the  expence  of  the 
plaifter,  and  renders  the  call  lighter. 

This  corps  may  be  of  wood,  where  the  forming 
a  hollow  of  a  ftraight  figure,  or  fuch  as  is  conical 
with  the  bafis  outward,  will  anfwer  the  end.  But 
if  the  cavity  requires  to  be  round,  or  any  curve  fi¬ 
gure,  the  corps  cannot  be  tlien  drawn  while  intire  ; 
and  confequently  fliould  be  of  fuch  matter,  as  will 
fuffer  itfelf  to  be  taken  out  piece-meal.  In  this. cafe, 
therefore,  the  corps  is  belf  formed  of  clay  :  which 
mud:  be  worked  upon  wires  to  give  it  tenacity  ;  and 
when  the  plaiffer  is  fufficiently  fet  to  bear  handling, 
the  clay  mud:  be  picked  out  by  a  proper  inflrument. 

Where  it  is  defired  to  render  the  plainer  liarder, 
the  water  with  which  it  is  tempered  fhoiild  be  mixed 
with  parchment  dze,  which  will  make  it  very  firm 
and  tenacious  ;  'the  preparation  for  which  is  as 
follows 

Take  a  pound  of  cuttings  of  parchment,  or  of 
the  leather  ufed  by  glovers  ;  and,,  having  added 
to  them  fix  quarts  of  water,  boil  them  till  the 
quantity  of  the  fluid  be  reduced  to  two  quarts  : 
or  till,  on  the  taking  out  a  little,  it  will  appear 
like  a  jelly  on  growing  cold.  Strain  it  through  a 
flannel  while  hot  ;  and  it  will  then  be  fit  for 
ufe.’^ 

In  the  fame  manner,  figiires,  buffs,  he,  may  he 
cad:  of  lead,  or  any  other  metal,  in  the  molds  of 
plaifter  ;  only  the  expence  of  plaifler,  and  the  tedi- 
oufnefs  of  its  becoming  fufficiently  dry,  when  in  a 
very  large  inafs,  to  bear  the  heat  of  melted 
metal,  renders  the  ufe  of  clay,  compounded  with 
fome  other  proper  materials,  preferable,  where  large 
fabje(fl:s  are  in  queftion.  The  clay,  in  this  cafe, 
ihould  be  wailied  over  till  it  be  perfectly  free  from 
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gravel  or  ftones  ;  and  then  mixed  with  a  third  or 
more  of  fine  land,  to  prevent  its  cracking  :  or  in- 
ilead  of  fand,  coal  alhes  lifted  till  they  be  perfectly 
fine  is  preferable.  Whether  plailter,  or  clay  be  ufedi 
for  the  cafting  in  metal,  it  is  extremely  necelTary  to 
have  the  mold  perfe6tly  dry ;  otherwife,  the  moifture 
being  rarihed,  will  make  an  explolion,  that  will  blow 
the  metal  out  of  the  mold,  and  endanger  the  opera¬ 
tor,  or  at  leafl  crack  the  mold  in  fuch  a  manner  as  to 
fruftrate  the  operation.  Where  the  parts  of  a  mold 
are  larger,  or  projedt  much,  and  confequently  re¬ 
quire  a  greater  tenacity  of  cohefion  of  the  matter 
they  are  formed  of  to  keep  them  together,  flocks  ol 
cloth,  or  fine  cotton,  pluckt  or  cut  till  it  is  very, 
fhort,  Ihould  be  mixt  with  the  allies  or  fand,  before 
they  be  added  to  the  clay  to  make  the  compolitior 
for  die  mold.  The  proportion  Ihould  be  according 
to  the  degree  of  cohefion  required  :  but  a  final 
quantity  will  anfwer  the  end,  if  the  other  ingredientj 
of  the  compolitiou  be  good  ;  and  the  parts  of  the 
mold  properly  linked  together  by  means  of  the  wire: 
before  diredled. 


There  is  another  method  of  taking  calls  in  metal; 
from  fmall  animals,  and  the  parts  of  vegetable^ 
which,  though  not  much  known  or  ufed  in  thi; 
country,  may  be  neverthelefs  pradtifed  h  r  fome  pur 
pofes  with  advantage  ;  particularly  for  the  decora 
ting  grottoes  or  rock  work,  where  nature  is  imitated 
-The  proper  kinds  of  animals  are  lizards,  fnakesi 
frogs,  birds,  or  infedts ;  the  caft  of  which  being 
properly  coloured  will  be  exadl  reprefentations  o: 
the  originals. 

"^lliis  is  to  be  performed  by  the  following  method 
A  coffin  or  proper  cheft:  for  forming  the  mold,  being 
prepared  of  clay,  or  four  pieces  of  boards  fixed  to 
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gether,  the  animal,  or  parts  of  vegetables,  muft  be 
fufpended  in  it  by  a  firing;  and  the  leaves,  tendrils, 
or  other  detached  parts  of  the  vegetables,  or  the  legs, 
wings,  &c.  of  the  animals  properly  feparated  and  ad- 
jiifled  in  their  right  pofition  by  a  fmall  pair  of  pincers. 
A  due  quantity  ofplaifterof  Paris,  and  calcined  talc, 
in  equal  quantities,  with  fome  cilwiien  plumojiim ^  muft 
then  be  tempered  with  water  to  the  proper  confiftence 
for  calling  ;  and  the  fuhjed  from  whence  the  call  is 
to  be  taken,  as  alfo  the  (ides  of  the  coffin  moiftened 
with  fpirits  of  wine. 

1  he  coffin  or  cheft  mull  be  filled  with  the  temper, 
ed  compofition  of  the  plaifler,  and  talc.  But,  at 
the  fame  time,  a-  piece  of  ftraight  Hick  or  wood  muft 
be  put  to  the  principal  part  of  the  body  of  the  fub- 
jecl  ;  and  pieces  of  thick  wire  to  the  Extremities  of 
the  other  parts  ;  in  order,  that  they  may  form,  when 
drawn  out  after  the  matter  of  the  mold  is- properly 
fet  and  firm,  a  channel  for  pouring  in  the  melted 
metal,  and  vents  for  tlie  air  ;  which  otherwife,  by 
the  rarefaction  it  would  undergo  from  the  heat  of  the 
metal,  would  blow  it  out,  or  burfl  the  mold.  In  a 
lliort  time  the  plaifler  and  talc  will  fet  and  become 
hard  ;  when  the  flicks  and  wires  may  be  drawn  out, 
and  the  frame  or  coffin,,  in  which  the  mold  was  call, 
taken  away.  '  The  mold  mull  be  then  put  fir  ft  into  a 
moderate  heat,  and  afterwards,  when  it  is  as  dry  as 
it  can  be  rendered  by  that  degree,  removed  into  a 
greater  ;  which  may  be  gradually  increafed,  till  the 
whole  be  red-hot.  Ihe  animal,  or  part  of  any  ve¬ 
getable,  which  was  included  in  the  mold,  will  then 
be  burnt  to  a  coal  ;  and  may^  be  totally  calcined  to 
afhes,  by  blowing  for  fome  time  gently  into  the 
channel  and  paffages  made  for  pouring  in  the  metal, 
and  Q-ivincr  it  vent  to  the  air  ;  which  will,  at  the  fame 
time  that  k  incinerates  the  remainder  of  the  animal, 
or  vegetable  matter,  blow  out  the  alhes.  The  mold 
muft  then  be  fuffered  to  cool  gently ;  and  will  be 
perfedl  :  the  deftrudtion  of  the  fubftance  of  the  ani¬ 
mal,  or  vegetable,  having  produced  a  hollow  of  a 
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figure  correfpondent  to  it.  But  it  may  be  neverthe- 
lels  proper  to  fiiake  the  mold,  and  turn  it  upfid- 
clowii,  alfo  to  blow  with  the  bellows  into  each  of  the 
^ir  ventSj  in  order  to  free  it  wholly  from  any  re- 
niainderof  the  alhes.  Or  where  there  may  be  an 
opportunity  of  filling  the  hollow  withqnickinver  with¬ 
out  expence,  it  will  be  found  a  very  effeaual  method 
of  clearing  the  cavity,  as  all  dull:,  allies,  or  fmall  de¬ 
tached  bodies,  will  necefiarily  rife  to  the  furface  of 
the  quickfilver  ;  and  be  poured  out  with  it.  The 
mold  being  thus  prepared,  it  mull  be  heated  very 
hot  when""ufed,  if  the  call  be  made  with  copper  or 
brafs  :  but  a  lefs  degree  will  ferve  for  lead  or  tin. 
The  melted  metal  mult  be  then  poured  on,  the  mold 
gently  flruck,  and  fufiered  to  refi:  till  it  be  cold.  At 
which  time  it  muft  be  carefully  taken  from  the  caft ; 
but  without  the  leaft  force.  For  fuch  parts  of  the 
matter  as  appear  to  adhere  more  firongly,  muft  be 
foftened  by  foaking  in  water,  till  they  be  intirely 
loofened,  that  none  of  tlie  more  delicate  parts  of  the 
caft  may  be  broken  oft  or  bent. 

Where  the  alumen  plumofuiriy  or  talc,  cannot  eafi- 
ly  be  procured,  the  plaifter  may  be  ufed  alone.  But 
it  is  apt  to  be  calcined  by  the  heat  ufed  in  burning 
the  animal  or  vegetable  from  whence  the  caft  is  ta¬ 
ken  ;  and  to  become  of  too  incohering  and  crumbly 
a  texture.  For  cheapneft,  Stourbridge  clay,  or  any 
other  potter^s  or  other  good  clay,  walhed  over  till 
it  be  perfectly  fine,  and  mixed  with  an  equal  part  of 
fund  and  fome  flocks  cut  fmall,  may  be  employed. 
Pounded  pumice  ftones  and  plaifter  of  Paris,  t.aken  in 
equal  quantities,  and  mixed  with  walhed  clay  in  the 
fame  proportion,  is  faid  to  make  excellent  molds  for 
this  and  parallel  ufes. 

Cafts  of  medals,  or  fuch  fmall  pieces,  as  are  of  a 
fimilar  form,  may  be  made  in  plaifter,  by  the  method 
chiefly  made  ufe  of  for  bafs  relieves.  And  Indeed 
there  is  nothing  more  required  than  to  form  a  mold, 
by  laying  them  on  a  proper  board?^;  and,  having  fur- 
rounded  them  by  a  rim  made  of  a  piece  of  card  or  any 
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’Other  pafleboard,  to  fill  the  rim  with  foft  tempered 
plaifter  of  Paris  :  which  mold,  when  dry,  will  ferve 
for  feveral  calls.  It  is  neverthelefs  a  better  method 
to  form  the  mold  of  melted  fulphur  •  which  will 
produee  a  lharper  imprelTion  in  the  call,  and  be  more 
durable,  than  thofe  made  of  plailler. 

The  calls  of  medals  are  likewife  frequently  made 
of  fulphur  :  which  being  melted,  mull  be  treated 
exa6lly  in  the  fame  manner  as  the  plailler. 

Calls  may  be  made,  likewife,  with  iron,  with  ve»* 
ry  little  additional  trouble,  provided  it  be  prepai  ed 
in  the  following  manner. 

Take  any  iron  bar,  or  piece  of  a  fimilar  formj 
and,  having  heated  it  red-hot,  hold  it  over  a  vfelTel 
containing  water  ;  and  touch  it  very  flightly  with 
a  roll  of  lulphur  ;  which  will  immediately  diflblve 
it;  and  make  id  fall  in  drops  into  the  water 
under  it  ;  then  as  much  iron  as  may  be  want- 
ed  being  thus  dillblv’d,  then  pour  the  water 
out  of  the  veflel  ;  and  pick  out  the  drops  formed 
by  the  melted  iron  from  thofe  of  the  fulphur, 
which  contain  little  iron,  and  will  be  diftinguiih- 
able  from  the  other  by  their  colour  and  weight. 
The  iron  will,  by  this  means,  be  rendered  fo  fu- 
lible,  or  eafy  to  be  melted,  that  it  will  run  with  lefs 
heat  then  will  melt  lead  ;  and  may  be  employed  for 
making  calls  of  medals  ;  and  many  other  fuch  pur- 
pofes,  with  great  convenience  and  advantage. 

Imprellion  of  medals,  having  the  fame  efi€<Sl  as 
calls,  may  be  made  alfo  of  ifinglafs  glue  by  the  fol¬ 
lowing  means.  Melt  ifinglafs,  beaten  as  when  com. 
monly  ufed,  in  an  earthern  pipkin,  with  the  addition 
of  as  much  water  as  wHi  cover  it,  ftirring  it  gently 
till  the  whole  be  dilToived.  Ihen  with  a  brufii  of 
eamePs  hair,  cover  the  medal  ;  \vhich  Ihoulci  be  pre- 
vioufiy  well  cleanfed  and  wanned,  and  laid  horizontal 
on  a  board  or  table  greafed  in  the  part  around  the 
medal.  Let.  them  red  afterwards  till  the  glue  be 
properly  hardened  ;  and  then,  with  a  pin,  raife  the 
edge  of  it,  and  feparate  it  carefully  from  the  medal ; 
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tTie  caft  will  be  thus  formed  by  the  glue  as  hard  as 
Itorn  ;  and  fo  light,  that  a  thoufand  of  them  will 
ii  arcely  weigh  an  ounce.  In  order  to  render  the  re¬ 
lief  of  the  medal  more  apparent,  a  final  I  quantity  =of 
carmine  may  be  mixed  w  ith  the  melted  ifinglafs  ;  or 
tlie  medal  may  be  previoufly  coated  with  leaf  gold  by 
-breathing  on.  it,  and  then  laying  it  tm.the  leaf,  which 
will  by  that  means  adhere  to  it  :  but  the  nfe  of  the 
leaf  gcdd  is  apt  to  impair  a  little  the  flyarpnefs  of  the 

imprellion. 

There  it  likewnfe  a  method  of  making  impreilions 
of  the  lame  kind  in  lead  :  which  is  this.  Lay  the 
medal  on  a  poll,  or  other  firm  body  of  wmod  ;  and 
cover  it  wdtli  a  piece  of  very  thin  plate  'of  lead  ;  and 
lay  over  that  another  piece  of  thicker  plate,  dhcn 
place  on  them  end-w^ays,  a  piece  of  wood  turned  ox 
a  round  figure  ;  which  may  be  a  foot  oi  moie  in 
length  ,5  and  of  fuch  thicknefs,  that  its  diametei  may 
be  fomewhat  greater  than  that  of  the  medal.  Strike 
then  forcibly  on  the  upper  end  of  the  wmod  with  a 
mallet,  or  fome  fuch  inifrument ;  and  the  underraofi: 
plate  of  lead  wall  receive  the  imprellion  of  the  me¬ 
dal  ;  to-  preferve  wdnich,  the  concave  of  the  reverfe 
may  be  filled  up  with  refin,  mixed  w’ith  an  equal 
part  of  brick-dull,  and  melted.  T- he  imprellion 
Ihould  be  made  wath  one  llroke  ;  wliich  will  produce 
a  fufficient  effecl^  if  given  with  due  Ih'ength,  and  in  a 
perpendicular  direction.  Impreirions  may  be  even 
taken  from  fealing  w^ax  or  fulphur  in  this  manner,  if 
the  pieces  be  no  way  bending  on  their  under  fide. 

Impreilions  of  medals  may  be  hkewile  taken  in 
putty  ;  but  it  Ihould  be  the  true  kind  made  of  earth 
of  tin  and  drying  oil.  d  hele  may  be  formed  in  the 
molds  previoufly  taken  in  plailler  or  fulphur,  or 
molds  may  be  in  its  owai  lubllance,  in  the  mannei 
direded  for  thofe  of  the  plailler.  Thefe  imprelfions 
will  be  very  lharp  and  hard  :  but  the  greatefl:  difad- 
vantage,  that  attends  them,  is  their  drying  very 
flowlvj  and  being  liable  in  the  mean  time  to  be  da 
magcfl. 
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ImprelTions  of  prints,  or  other  engravings,  may 
be  taken  from  copper  plates,  by  cleaning  them  tho¬ 
roughly  ;  and  pouring  pi  aider  upon  them  ;  but  the 
effecd,  in  this  way,  is  not  ftrong  enough  for  the  eye  : 
and  therefor#  the  following  method  is  more  pre¬ 
ferable,  efpecially  where  fuch  imprelEons  on  piailler 
are  defired. 

Take  vermilion,  or  any  other  coloured  pigment, 
finely  powdered,  and  rub  it  over  the  plate.  Then 
pafs  a  folded  piece  of  paper,  or  the  flat  part  of  the 
hand,  over  the  plate,  to  take  off  the  colour  from  the 
lights  or  parts  where  there  is  no  engraving.  The 
proceeding  mud  then  be  the  fame,  as  where  no  co¬ 
lour  is  ufed.  This  lad  method  is  alfo  applicable  to 
the  making  impreffions  of  copper  plates  on  paper 
with  dry  colours  ;  for  the  plate  being  preparecl  as 
here  direcled,  and  laid  on  the  paper  properly  moid- 
ened,  and  either  palled  under  the  rolling-prefs,  or 
any  other  way  drongdy  forced  dowm  on  the  paper, 
an  impredion  of  the  engraving  will  be  obtained, 
Impreffions  may  be  likewife  taken  from  copper 
plates,  either  on  plaider  or  paper,  by  means  of  tl^ie 
imoak  of  a  candle  or  lamp;  if,  indead  of  rubbing 
them  with  any  colour,  the  plate  be  held  over  the 
candle  or  lamp,  till  the  whole  furface  is  become 
black,  and  then  ^Yiped  off  by  the  flat  of  the  hand^ 
or  paper. 

Thefe  methods  are  not,  hoW'Cver,  of  very  great 
ufe  in  the  cafe  of  copper  plates  ;  except  where  im- 
preffioris  may  be  defired  on  occafions  where  printing 
ink  cannot  be  iirocured.  But  as  they  may  be  appli¬ 
ed  likewife  to  the  taking  impreffions  from  fnuff-boxes, 
or  other  engraved  fubjeds,  by  which  means  defigns 
may  be  indantly  borrowed  by  artids  or  curious  per- 
fons,  and  preferved  for  any  ufe,  they  may  in  fuch 
indances  be  very  ufeful. 

The  expedient  of  takhig  impreffions  by  the  fmonk 
of  a  candle  or  lamp  may  be  employed,  alfo,  for  bo¬ 
tanical  purpofes,  in  the  cafe  of  leaves ;  as  a  perfeci 
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and  durable  reprefentation  of  not  only  the  general 
figure,  but  the  contexture  and  difpofition  of  the  lar¬ 
ger  fibres,  may  be  cxteinporaneoufly  obtained  at  any 
time.  The  fame  may  be,  neverthelefs,  done,  in  a 
more  perfecl  manner,  by  the  ufe  of  linfeed  oil,  ei¬ 
ther  alone,  or  mixed  with  a  fmall  proportion  of  co¬ 
lour,  where  the  oil  can  be  conveniently  procured. 
But  the  other  method  is  valuable  on  accpunt  of  its 
being  pracficable  at  all  feafons,  and  in  all  places, 
within  the  time  that  the  leaves  will  keep  frefh  and 
plump.  In  taking  thefe  irapreflions,  it  is  proper  to 
bruife  the  leaves,  fo  as  to  take  off  the  projedtions  of 
the  large  ribs,  which  might  prevent  the  other  parts 
from  plying  to  the  paper. 

Leaves,  or  alfo  the  petals,  or  flower  leaves  of 
plants,  may  themfclves  be  preferved  on  paper,  with 
their  orignal  appearance,  for  a  conflderable  length  of 
time,  by  the  following  means.  Take  a  piece  of 
paper,  and  rub  it  over  with  the  ifinglafs  glue,  treated 
as  above  direcled  for  taking  imprefiions  from  medals  ; 
and  then  lay  the  leaves  in  a  proper  pofition  on  the 
paper.  The  glue  laid  on  the  paper  being  fet,  brulh 
over  the  leaves  with  more  of  the  fame  ;  and  that 
being  dry  likewife,  the  operation  will  befmilhed  :  and 
the  leaves  fp  fecured  from  the  air  and  moifture,  that 
they  will  retain  their  figure  and  colour  much  longer 
than  by  any  other  treatment. 

Butterflies,  or  other  fmall  animals  of  a  flat  figure, 
3Bay  alfo  be  preferved  in  the  fame  manner. 


CHAP. 


CEAP.  XXV.- 


Cf  P  Y  K  O  T  E  C  H  N  Y,  or'  F  I  K  E  W  0%  K  .S^o 


To  muke  a  S-k  y  -  R  o  c  k  e  t. 

PROVIDE  yourfelf  Vv'ith  a  piece  of  goodP 
tough  aih^  or  any  otiier  kind  of  wood  that  will 
notfplit  ;  it  inuft  be  hx  indies  long,  and  when  turn¬ 
ed,  tw'o  inches  diameter.  It  muft  be  bored,  and  the 
diameter  of  the  bore  one  indi.  Befides  this,  you' 
muft  have  a  foot  or  bottom  to  the  mold,  whicl/ nmil. 
be  turned  in  fuch  a  manner  as  juft  to  fit  tlie  bo»*e 
the  mold  fviz.)  one  inch  ;  leaving  the  bottom  pa,  f  of 
dm  foot  of  the  'fame  diameter  as  tlie  mold  viz.  two^ 
inches  ;  and' at  the  top  of  the  foot  which  <Toes  into 
the  mold,  mufi;  be  turned  a  half  ball,  which  is  de- 
figned.for  the  bottom  part  of  the  rocket-cafe,  or 
choak,  to  reft  iijion,  and  miift^be  the  fame  diameter 
as  the  roller  on  which  you  roll  the' jiaper  in  making 
the  cafes.  In  the  centre  of  the  Half  ball  miiii  be  fix¬ 
ed  a  ftrong  iron  pin,  w'hich,  from  the  top  of  the  ball, 
muft  be  better  than  three  inches  long  ;  it  muft  be 
made  taper,  and  at  the  bottom  about  the  thicknefs  of 
a  goofe  quHI:  the  iipp^r  end  muft  have  a  fmall  point 
but  fee  that  the  pin  hasm  Regular  taper,  and  alfo  mind 
that  it  is  fixed  exaclly  in  the  ceptre  of  the  half  ball, 
fo  that  when  the  bottom  <is  put  to  the  mold,  the  point 
of  the  pin  may  be  juft  in  the  middle  of  the  bore. 
The  defign  of  this  is  to  leave  a  hollow^  taper  cavity 
when  filled  ;  and  without  which  the  rocket  cannot 
pofiibly  mount,. 
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In  the  next  place  you  mull  provide  yoiu'felf  with  a 
roller  to  roll  the  paper  on  for  making  tne  cafes.  Leu 
a  turner  turn  you  a  piece  of  aih  or  box ;  it  mull 
be  about  eight  inches  longj  and  t\^  o  thirds  of  an  incli 
thick,  on°Y/hich  mull  be  rolled  ftrong  paper  ve¬ 
ry  tight  till  it  vvill  exaflly  fit  the  bore  of  the  mold^ 
v/hich  is  done  by  having  a  board  with  a  liandle  in  the- 
middle  of  it,  fo  that  when  you  have  rolled  your  pa¬ 
per  as  firm  as  you  can  with  your  hands,  then  lay 
your  roller  upon  a  table,  and  put  the  board  upon  it, 
and  with  the  whole  weight  of  your  bod)^,  run  the; 
board  forward  four  or  five  times,  and  you  will  find 
this  will  ma.ke  your  paper  as  nrni  and  bard  as  pofiiDiej 
but  the  rolling  ihould  be  between  every  iheet  of  pa¬ 
per,  with  a  little  pafte  which  will  make  it  firmer. 
The  paper  mufi;  be  fix  inches  wide  or  better,  which, 
is  the  length  the  rocket  fiiould  be.  —  You  may  make 
rockets  o?  what  fize  you  pieafe  (thefe^are  called^the 
ilnali  ones,  and  are  mofl:  commonly  uied)  obferving, 
that,  for  every  inch  your  rocket  is  made  wide,  it 
muft  be  fix  times  as  long  :  and  the  larger  they  are, 
the  le£s  quantity  of  powder  is  required. 

When  you  have  rolled  paper  enough  on  your  rol¬ 
ler,  fo  as  to  fit  the  cavity  of  the  mold,  then  draw 
iorrh  your  roller  about  an  inch;  and  put  in  a  fiiort 
rcfilcr,"  which  you  mnlt  have  for  tlie  purpofe.,  ^  about 
^  woor  thrae  inches  long,  and  of  the  fame  thicknefs. 
,s  the  Jong  one,  leaving  a  ipace  between  them  about 
half  an  inch,  when  the  cale  is  _to  be  choakcd  te 
0,raitLni  the.  cavity  thereof  ;  this  is  done  ^  by  tying  a 
piece  df  firong  corcl  to  a  hook  or  flaple  in  tlie  wall, 
and  take  one  turn  round  the  fpacc  between  the  long 
and  fiiort  roller,  and  cboak  it*  till  the  whole  will  juft 
receive  the  taper,  pin  ;  w'hen  done,  tie  it  fall  round 
with  good  ftrong  packthread  :  then  draw  out  youi 
f oilers  with  care,  and  vchen  dry,  it  is  iit  for  ufe. 

Fhe  mold  and  cafe  being  prepared,  tne  next  thing 
vO  be  confidered,  is  the  rammers  to  ram  ycur  cpmpo- 
fition  w ith.  You  muft  get  two  pieces  of  good  toiign 
wmod  turned;  lo  as  witli  eale  w-.d  pais  up  and  do^^u 
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the  cafe  ;  the  long  one  fnoiild  he  about,  fev-en  mthe.'?, 
the  other  not  above  half  that  length,  astlie  ihortone 
will  be  better  to  rani  v>hth  when  tlie  cafe  is  near  full 
they  mUib  be  made  hoilow  on  account  of  the  taper 
pin,  which  is  fixed  to  the  bottom  of  your  mold,  fo 
that  when  you  ram  your  campofition,  the  liollov/ 
part  of  the  rammer  will  receive  the  pin,  liy  v  hic  ii 
means  the  rocket,  Vv' hen  filled,  will  have  a  hollow  ca¬ 
vity  near  two- thirds  up  it,.\vhk]i'(as  abferved  before) 
is.  the  chief  reafon  of  its  moiiutinp', 

O  - 

We  now  come  to  confider  the  compornion.for  fib 
ling  thefe  fmall  rockets,  as  follows  ;  Take  tweh  e 
ounces  of  gunpowiier,  two  ounces  of  falt-petre,  half 
an  ounce  of  ilone  fulphur,  an  ounce  and  a  half  of  char¬ 
coal,  all  ground  together,  and  lifted  tlri’otigli  a  fine 
iearge,  fo  that  no  whole  corns  remain,— If  you  would 
have  your  rocket  leave  a  long  train  imtin  a  little  fait,. 
petre  grofsly  bruifed.- 

With  this  compofition^your  cafes  iniifl:  be  filled,,, 
which'is  done,  ill  the.  following  manned,  fix  your  mold 
and  bottom  together,'  then  take  the  cafe-and  put  it  into 
the  mold,  and  put  down  the.  long  raurmer,  and  ftrike 
a  blow  or  two^  to  fettle  the  paper  in  its’ form  them 
proceed  to  fill  it,  by  putting  in  about  a  tea.f|:oon  foil 
of  the  compofition  at  a  time,,  which  imiil:  each  time 
be  rammed  very  hard-  v/kh  a  mallet  till  your  cafe  vs 
full.  Then  draw  your  rocket  p^ently  out  of  the  mold, 
l^il  you  fnouldxrum  or  break  it,  wdiich  would  cauie 
k  to  buril  in  firing. 

.  Your  rocket  beino;  filled,  it  fiiould  next  be  orna- 
meiited  with  fiiars,  to  talce  fire  when  the  rocket  is 
burnt:  to  make  which,  mix  three  ounces  of  punnow- 
der,  one  ounce  of  falt-.pctre,  and' a  little  crude  anti¬ 
mony,  all  beaten  to.  fine  pewder  ;  moilien  them  with 
p-um* water,  ’  and  form  them  into  little  balls  about  the 
fizc  of  a  nut,  dry  them  in  an  oven  or  by  the  fire  ; 
inclofe  four  or  five  of  them  on  the  top  ofyour  rockei, 
which  is  done  by  having  a  Ihort  cafe  of  paper  juft  to 
fit  the  upper  part  of  the  rocket  :  when  you  have  pn^ 
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ill  your  ftars,  inclofe  the  top  of  the  cafe  — Some  fix 
a  conical  cap  on  the  top  to  make  it  pierce  the  air  more 
quick. 

To  make  the  rocket  mount  ftraight  up,  it  muft  be 
tied  fait  to  a  long  lender  flick,  eight  times  its  length  ; 
yoiiinuii:  poife  it,  liy  laying  it  on  your  finger  about 
inch  from  the  mouth,  and  if  you  find  the  flick 
too  heavy,  cut  it  off,  till  the  flick  preponderates  a 
little  ;  for  was  the  rocket  to  over-balance  the  ftick, 
it  would  not  rife  up,  but  tumble  about  in  a  Grange 
manner, 

Tohre  your  rocket,  takefome  cotton  wick,  wafhed 
ix  gunpov.'der  and  water,  let  it  be  well  dried,  and 
cut  it  into  lengths  of  about  three  inches  •  take  one  of 
thefe  and  put  it  up  the  hollow  part  of  your  rocket, 
leaving  the  end  to  hang  a  little^  below  the  mouth  \ 
hang  your  rocket  at  freedom  on  a  wall  or  poll,  and 
fet  fire  to  the  fuzee,  andif  ithas  been  properly  mana* 
ired,  it  v/ill  mount  up  a  confiderable  height. — If  yoxi. 
Slid  the  rocket  Ifarn  out  two  fierce  or  burft  in  mount¬ 
ing,  add  a  little  powdered  charcoal  to  the  compq- 
fition  ;  .  and  if  too  weak,  add  fome  mealed 
powder. 


Serpents  are  a  kind  of  fmall  rocket,  and 
chiefly  fired  out  of  the  hand  ;  if  you  make  them  pro- 
perly  they  exhibit  a  beautiful  appearance,  and  will 
run  backward  and  forw  ard  on  the  ground  in  a  very 
curious  manner. 

The  method  of  making  them  is  nearly  the  fame  as 
the  flcy-rocket,  obferving  that  the  bore  of  your  fer-^ 
pent  mold  Ihould  be  only  half  an  inch,  and  the  length 
fix  or  feven  inches  ;  the  bottom  of  the  mold  be  turn¬ 
ed  in  the  fame  manner,  but  obferve  it  mufl  be  no 
more  than  half  the  thicknefs ;  there  is  no  neceflity  of 
an  iron  pin  in  making  ferpents,  as  they  are  not  de*« 
figned  to  mount  up. 
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The  thicknefs  of  the  roller  to  make  the  cafes 
ihould  be  about  the  fize  of  a  good  large  reecg  and 
the  rammer  fomewhat  fm^ller  ;  a  rammer  made  of 
iron  is  much  the  bed,  as  one  of  wood  is  rather  too 
weak  to  ram  them  well.  The  ferpent  cafe  mud  al- 
fo'  be  choaked,  leaving  only  a  very  fihall  cavity  to  re-  - 
ceive  a  large  knitting  needier 

When  your  cafe  is  within  two  thirds  of  being  full,  > 
then  fill  it  up  with  corn  powder,'  and  fecure  the  end 
as  fad -as  polfible,  fome  only  fill  them  half  full  of 
the  compofition,  and  put  in  more>  powder  to  make 
the  report  greater;;  When  the  ferpent  is  filled,  and 
taken  out  of  the  cafe,  fill  the  cup  whereat  is  choaked 
with  a  fomewhatv  weaker  compofition  for  priming, 
and  tie  a  piece  oTtouch-paper  round  the  end,  to  pre-  - 
vent  the  priming  from  falling  out-.  . 

The  compofition  for  making  ferpents,  lliould  be  • 
one  pound  of  gunpowder,  two  ounces  cf  charcoal, 
and  a  few  fteei  filings  to  make  it  fparkle  the 
more. — Some  alfo  life  a  little  falt-petre  which  is  not" 
amifs  ;  let  them  all  be  ground  very  fine  and  fiftedu 

Of  Y  1  R  E  -WHEEL  S'ti .. 


Of  thefe  are  three  forts:,  viz.  fingle,  double  and  ’ 
triple  :  fome  of  their  fellies  are  of  a  circular  form^,  - 
others  hexagonalf  o rrdec agonal  j  fome  life  a  liar 
without  fellies.  Mod  of  thefe  are  made  to  run  per¬ 
pendicular  to  the  earth,  others  parallel  ;  and  all  may 
be.ordered  fo  as  to  ferve  on  land  or  water.) 

The  fire  wheels  that  are  to  be  iifed  ori'dand,  turn  ■ 


on  an  iron  pin  or  bolt,  drawn  or  ferewed  into  a  poll;  • 
the  nave  is  turned  of  cldfe  or  firm  wmod,  in  \vhicli  the 
joiners  glue  the  •  fpokes  r  according  to  the  number  of  <’ 
the  fellies,  which  mud  be  ■  carefully  joined  together  : 
then  have  a  groove  hollowed  round,  fo  deep  that  thee 
rocket  or  cafe  may  be  about  halt  lodgedi  .ttiere’Uo 

o  5,  ^  ^ 
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The  double  wheels  mud  have  their  fellies  turned 
ftronger  and  wider,  wdth  a  groove  for  the  rockers, 
.not  only  3t  top,  but  alfo  on  one  fide  thereof,  incli¬ 
ning  the  necks  of  the  rockets  at 'top  to  the  right 
hand,  and  thofe  of  thefides  to  the  left. 

A  triple  wheel  has  a  groove  at  top,  and  one  at 
each  fide  ;  the  matches  are  laid  from  one  groove  and 
rocket  to  another,  with  fmall  pipes  filled  with  meah 
powder.  You  may  alfo  make  a  triple  wheel  on  a  long 
jiave,  and  obferve  the  placing  of  the  rockets  on  each, 
contrary  one  to  the  other  ;  and  the  coinm-unication 
you  are  to  make  with  fmall  pipes,  which,  after  they 
are  fixed,  you  are  to  cover  and  glue  over  with 
paper. 

Your  rockets  being  ready,  and  cut  behind  a  little 
ihelvins:,  bore  them :  the  firfl  three  diameters  off  its 
orifice  ;  the  fecond  two  and  three  quarters,  the 
th.i.rd  two  and  a  quartep  ;  the  fourth  two  diameters, 
the  fifth  one  and  three  quarters,  the  fixth  one  and 
a  half ;  the  feventh  one  and  a  quarter,  the  eighth 
one  diameter  ;  always  the  latter  fomething  -fi^orter 
than  the  preceding  :  after  this,  they  are  primed  with 
meal  powder,  worked  up  with  brandy;  and  when 
dry,  glued  in  the  groves  before  defcribed.  You  mufi: 
Tear  the  firft  fired  rockeCs  neck  up  above  the  reft, 
underlaying  it  v  ith  a  tin  plate,  or  any  thing  elfe  : 
The  fame  muft  be  obferved  in  the  laft  fired  one, 
Yv'llerein  you  put  the  charge  of  a  report.  You  may 
alfo  glue,  on  every  end  of  the  rockets,  a  report  of  ’ 
paper,  with  fmall  copper  pipes  or  goofe  quills,  which 
are  fixed  one  end  in  the  rocket  and*  tlie  other  in  the 
report.  \V  Iten  all  is  dry,  then  you  may  cover  your 
wheel,  on  one  or  botli  lides,  with  linen  or  paper,  in 
what  form  you  would  have  it.  The  horizontal  or 
parallel  wheels,  are  made  like  the  others  with  fellies, 
or  of  one  entire  piece  :  their  grooves  are  furnilhed- 
with  rockets,  and  their  planes  with  crackers^  v 
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Of  Water-  ball  s. 


Balls  in  fireworks  are  of  difFcrent  forms  fome  are  . 
globular,  fome  oval,  fome  conical,  fome  cylindricai, . 
and  others  in  the  lhape  of  a  pendant  or  drop,  d  lie 
water-balls  are  commonly  made  of  knitted  cord  bags- 
or  of  wood  ;  thofe  made  of  bags  are  lhaped  liae  o- 
ffriches  eggs,  and  are  filled  .witli  their  proper  cnarge, 
the  outfide  is  dipped  in  glue,  and  wound  about,  wita 
hemp  or  flax,  till.it  is  a  qinrrter  of  an  inch  thick  there¬ 
on  5  this  ball  is  then  coated  over  \vith  cTotlq  and  a- 
bout  the  touch-hole,  glued  over  with  a  piece  ordea  ^ 
ther ;  the  touch-hole  is  bored  with  a  gimlet,  anu  < 
flopped' with  a  wooden  peg  at  the  bottom  of  ^the 
ball  pierce  a  fmall  hole  through  to  the  compontion, 
in  which  fafleii  a' fmark  copper  pipe,  fimnilhed  with  a 
paper  r€]5ort,  togetlier  with  a  leaden  balance.;  glue 
the  report  fad  to  the  ball!  then  clip  tne  ball  in  meitixl 
pitch,  ,  open  .  the  toucli.-hole,  and,  prime  it -with  a 
quick  burnlng^  charge.  i  hole  balls’  keep  a  long  time 
under  water  before  tliey  rile,"  and,  if  a  ti ue.balanive*' 
is  not  obierved..ih.  the  lead,,  or  .the  'Dali  be  cwer-cliai - 
ged,  they  will’ fink  to  the,  bottom  an'dihiirn rout  ; 
therefore  you  mall  well  obierve,  that,  when  a ’water 
ball, ■  without  the  balance  is  two  pounds  cveighi-,  yon 
inufl  o'ive  it  four,  or  lour  ounces  and  a  bail  of  jcacl.  ; 
but,  if  it  weighs  one  pound  and  a  half,,  bakmce  it, 
with  three,  or  three  ounces  and  a  half,. 


Charge  for  the  F  i  R  E  -  b  a  l  l  . 

For  every  pound  of  powder,  take  eight  ounces  of 
r'ock  water,  four  ounces  of  lulphur  two  ounces  of 
camphire,  one  ounce  of  oil  of  petre,  one  onnce  of  lin- 
feed  oil,  half  an  ounce  of  oil  of  fpike,^  and  two. 
ounces  of  colophonia. 
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Uo'm  tn  make  Fireworks  to  run  upon  a  line  backward 

or  forward. 

Take  fmall  rockets,  and  place  the  tail  of  one  to  the 
head  of  the  other,  tying  a  cane  to  run  on  a  line  (loped  ; 
the  line  may  be  a  hundred  yards  long  or  loiiger  if  de- 
(Ired,  being  well  ftretched  and  fet  on  {lakes  ;  ai)d  at 
laft  (if  you  pleafe)  may  be  placed  a  pot  of  fireworks, 
which  being  fired  off  will  make  good  fport ;  having 
lerpe^ts  and  other  things  in  it,  which  will  varioufly  in- 
termiiJt  themfelves  in  the  air,  and  upon  the  ground) 
and  every  one  will  extinguifh  itfelf  with  the  report* 

Haw  to  make  a  Crack  e  R-. 

Take  of  ftrong  cartridge  paper  a  piece  fix  inches, 
wide  the  length  of  the  iheet,  and  fold  down  the' 
breadth  of  three  quarters  of  an  inch,  then  double^ 
back  half  that  breadth  to  creafe  the  paper,  open 
that  double  again,  and  put  in  your  charge,  which 
mull  be  meal  powder,  and  for  your  fuzee  take  a: 
piece  of  cotton  wool  rolled  in  meal  powder,  and; 
place  it  in  the  end  before  you  proceed  to  fold  up  your 
paper,  that  it  may  not  be  loft  :  then  dole  the 
double  you  opened  very  flat  which  will  prevent  the 
powder  from  efcaping  into  other  folds,  then  roll  it 
up  one  double  after  another,  prefling  each  fold  down 
with  the  hand  to  make  it  fmooth  and  flat,  till  youv 
have  rolled  up  all  the  paper  :  then  proceed  to  fold 
up  the  length  of  the  paper  (firft  fecuring  one  end  of 
the  cracker  fo  as  no  powder  can  get  onty  about  two. 
inches  long  each  fold,  till  you  have  folded  the  whole,, 
then  twitch  ail  the  parts  together  wuth  fine  ftrong 
twine,  and  then  once  between  each  double,  in  ordep 
to  make  it  look  neat,  then  beat  it  flat  with  a  ham¬ 
mer  ;  and  when  fired,  if  well  managed  according  to 
the  direftions,  you.  will  have  a  good  explofion  be¬ 
tween  each  fold. 


CHAP. 


€'HAP.„  XXVh. 


The  Art  of  making  Porcelam*  after  the. 

Cliinefe  Manner.^ 


^  I  "^HE  moft  juft  and  , regular  idea  can  form  of 
JL  the  Porcelain,,  or  China  Ware,  is,  that  it  ii 
an  half  vitrified  fubftance,  or  manufacfture,  in  a  mid¬ 
dle  ftate  between  the  common-baked  earthen-ware  of. 
our  vulgar  manufafturcs  and  true  glafs  ;  this  is  the 
eflential  and  diftinguilhing  chara(fter  of  Porcelaifi,  and 
it  is  only  by:  confidering  it  in  this  light,  that  we  are 
to  hope  to  arrive  at  the.  perfed  art  of  imitating  it  Jn 
Euro  Dei. 

This  attempt-  is  to  be  made,  on  thefe  principles,^ 
and  in  two, different  manners  The  one,  by  finding 
fome  appropriated,  matter,  on  which  fire  afts  with 
more  than  ordinary,  ftrength,  iii  the  time  ofiits  paf- 
ling  from  the  common  baked  ftate  of  earthen  ware 
into  that  of  a  glafs  tfie  other  is  to  compofe  a  pafte 
of  two  fubftances  reduced  to  pow’der,  the  one  of 
wTich  lhall-be  of  force  to  reftft:  a  very  violent  fire,  fo 
as  not  to  cojue  vitrified  in  ir  ;  and  the  other  a  matter 
eafy  vitrifiable  :  in  the  firft  cafe  the  matter  is  to  be 
taken  out  of  the  fire,  at  the  time  when  it  is  imper- 
fedly  vitrified  ;  and  in  the  other  the  compound  mafs 
is  to  remain  in  the  furface  till  the  one  fubftance, 
which  is  the  more  eafily  vitrifiable,  is  truly  vitrified, 
and  being  then  taken  out,  the  whole  will  be  likowhat 
Porcelain  is,  a  fubftance  in  part  vitrified,,  but  net 
wholly  fo.  * 
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A,  •  •- 

V  - 

The  firfl  method  is  that  by  which  the  European  ‘ 
Porcelain  has  generally  been  made,  and  though  that 
of  St.  Cloude  and  fome  other  places  Itas  been  very 
beautifnlj  yet  it  is  always  eaiy  to  diftmguidi  even  the 
fineft  of  it  from  china  ware,  and  the  nature  of  the  two 
fubhan.ces  appears  evidently  different ;  thefe,  owing 
ail  their  beauty  to  their  near  approach  to  vitrificati- 
I  on,  are  made  to  endure  a  long  and  violent  fire,  and 
are  taken  from  it  at  a  time  when  a  very  little  longer 
continuance  would  have  made  them  perfed  glafs  ; 
on  the  contrary,  the  china  ware  being  made  of  a. 
pafiis,  part  of  wliicii  is  msde  of  a  fubftance  in  itfeli 
fcarce  pofiible  to  be  vitrified,  bears  the  fire  in  a  jet 
much  more  intenfe  degree  of  heat  than  ours,  and  is> 
in  no  danger  of  running  wholly  into,  glafs  from 

it. 

The  two  fabdances,  ufed  by  the  Chinefe,  are  well  ■ 
known  by  the  names  of  petunife  and  kaolin  ;  and  on./ 
examining  tliefe,  it  appears  very  evident,  that  we, 
have  in  Europe  the  very  fame  fubftances,  oiy  at  lead,,, 
fubdances  of  the  very  Tame  nature,  and  capable  off 
beirw  wrought  into  a  Porcelain  equally  beautiful  anT. 

o  o 

fine. 

Thefe  are  the-  two  different  femifitrihcaticns,  on,} 
one  or  other  of  which  all  the  European  manufac-  ■ 
tures  have  hitherto  been  founded  ;  and^  it  is  eafy, 
from  the  knowledge  of  thefe  two  principles,  to  de-  - 
termine,  on  breaking  a  piece  of  the  china  of  ourjna- 
nufadure,  by  which  of  the  two  proceffes  it  is  ma^ile, 
it  is  done  by  fizing  the  half  vitrified  mafs  of  a  iub- 
dance  which  would  foon  after  have  ,  been  wliolly  vi¬ 
trified  ;  then  the  putting  it  in  a  crucible,  into  an  e- 
qual  degree  of  fire,  will  foon  .  turn,  it  wholly  into. 
glafs  ;  this  is  the  cafe  of  mod  of  our  European  Por- 
celain.  But,  if  it  is  made  of  two  ingredients,  tlie 
one  of  which  is  not  vitrifiable,  or  at  lead  not  by  fncff 
fires,  then  the  matter  will  melt,  but  will  not  vitrify 
this  is  the  cafe  with  the  Chinefe  Porcelain,  which  is 


SCHOOL  c/WISD-OM,  303- 

kept' in  fufion  a  long  time,  yet,  when  cold,  is  Cliina. 
ware  hill,  fo  that  this  is  evidently  made  of  two  inch 
ingredients. 

Belides  thefe  methods,  yet  there- is  another  of  late 
invention^,  w’hich  makes  a  very  beautiful  china,  and 
wdiich,  if  it  does  not  afford  vclTels  equal  to  .thofe  of  . 
Ciiina,  yet  will  afford  them  nearly  approaching  to 
thole,  and  at  a  conliderably  fmaller  price  :  Lhis  me¬ 
thod  conlifis  in  reducing  glafs  tOrchinaj, 

'  1  he  fine  deep  blue'  of  the  old  Porcelain  .ware  of. 
china  is  much  valued  by  the  curious,  and  it  is  much 

lamented  that  the  fame  colour  is  npt  ufed  at  this 
time. 

^  I  he  art  feems  at  prefent  to  be  loff,  but -perhaps  it 
might  be  recovered  by  trials  ;  it  is  certain,  that  the-. 
Chinele  have  cobalt  among  them,  and  very  probably 
they  ^ ufed  a  blue  colour  prepared  from  this,  before 
they  had  any  commerce  with  us;  notwithflanding  all. 
the  conjefrures  a.boi2t.  their  materials  forvCplourino', 
this  feems  the  mod:  probable  fubffr nee  ;  and  there  ism 
way  of  preparing  a  colour  from  this,  much  .fuperior 
to  that  now  in  ufe,  which  we,  call  fmalc 


Cobalt  is  a  mineraJ  .containing  arfenic  and  a  vitrifi^ 
able  e.irth.  1  he  common  way  of  preparing  fmalt  is 
by  roafiing  this  cobalt  in  a  reverberatory  fiim-.  Idiis 
dupofes  it  to  vitrify,  and  drives  off  the  arl'enic  it  con¬ 
tains  in  fumes,  which,  collefring  at  the  top,  forms 
true  flowers  of  arfenic.  It  is  very  certain  ■  however 
from  experiments,  that,  if  this  arfenic  could  bepre- 
fented  by  the  cobalt,  the  fmalt  would  be  of  a  much 
finer  colour  ;  for  there  are  fome  kinds  of  cobalt, 
which  yield  fmalt  without  previous  roafling,  and,  as 
the  arfenic  is  in  a  great  meafure  contained  in  thefe, 
the  fm alts  are  much  finer  coloured.  Arfenic,  added 
to  fmalt  while  in  fufion,  greatly  exalts  in  colour  al- 
fo,  and  therp  is  a  way  of  procuring  fmalt  from  cobalt 
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without  fire,  only  by  diflblving  it  in  an  acid,  and 
precipitating  that  foliition  with  oil  of  tartar  ;  the 
faiak",  thus  precipitated  to  the  bottom,  is  of  a  much 
finer  colour  than  any  prepared  by  fire,  but  it  is  much, 
more  expenftve,  and  prepared  in  lefs  quantity.!  It  is 
very  poflible  that  the  Chinefe  might  have  the  art  of 
making  this  kind  ©f.  fmalt  before  they  knew  us,  and 
that  to  this  was  owing  the  fine  blue  of  their  Porce¬ 
lain  ware  ;  but  when  we  trafficked  with  them,  and  ; 
they  purcliafed  fmalt  fo  much  cheaper  of  us,  than 
they  could  make  it  themfelves,  they  naturally  difcGn-*- 
tinned  the  manufafture  of  their  own  finer  kind,  with¬ 
out  confidering  how  greatly  inferior  that  colour  was, . 
which  the  other  yielded.  If  this  be  the  cafe,  it  will 
be  eafy  t@  revive  this  other  art  ;  and  the  adding  the 
true  old  china, blue  to  our  European  manufactures,  in¬ 
imitation  of  /  Porcelain,  may  give  them  a  value  which  i 
they  have  not  at  prefent;. 

The  Chinefe  had  once  a  method  of  painting  the  fi-  - 
gures  of  fifties  and  other  things  on  the  infide  of  their 
veflels,  in  fuch  a  manner  that  they  did  not  appear  till4 
the  veflel  was  filled  with  water,  or  foine  other  clear 
liquor  ;  they  called  this  fort  of  China  ware  kialfim,  , 
that  is  to  fay,  the  concealed  blue  china.  The  art  is  > 
now  in  a  greatmeafure  loft,  but  there  may  be  fome ' 
guefs  made  at  the  manner  in  which  it  might  be  done 
at  this  time.'  The  veflels  that  are  made  iii  this  man-  ~ 
ner,  muft  be  very*  thin  ;  the  colour  muft  be  laid  on  c 
in  the  form  of  the  fifli,  or  other  animals,  or  figures  on  -< 
the  infide,  after  the  veflel  has  been  once  baked  ;  af¬ 
ter  this  colour  has  had  time  to  .dry,  the  infide  of  ther 
veflel  muft  have  a  fecond  colour  of  the  fame  earth,  or 
ftone,  of  which  the*  veflel  is  made,  and  over  this  a 
varniih  of  the  common  kind  ;  the  confequence  ofthis 
will  be,  that  the  figures  of  the  .fifti’  in  a  very  ftrong 
colour  will  be  buried  between  two  coats  of  the  ware, 
which  together  form  a  complete  veflel  ;  the  outfide 
is  then  to  be  ground  down  almoft  to  the  figures,  and.. 
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when  they  begin  to  appear,  a  new  coat  of  varnilh, 
may  be  laid  over  this  ;  the  figures  will  then  be  ob-  ' 
icure,  and  fcarce  if  at  all  perceivable  ;  but,  oil  fil¬ 
ling  the  vefiel  with  water,  the  tranfparence  of  the 
fi ties  will  be  taken  off,  and  the  liquor  will  make  a  fort 
of  foil  behind,  which  will  throw  out  the  fifriires  of 
the  fiih  ;  this  might  be  done  in  any  ware  clear  and 
tranfparent  ;  the  Porcelain  of  China  would  heft  fuc- 
ceed  with  it,  but  the  pains  and  nicety  required  are 
too  great. 

The  Chinefe  make  a  variety  of  figures  on  the  fur- 
faces  of  the  vafes  of  wdiite  china  ware,  and  there  i& 
one  kind  of  this  greatly  in  efceem  among  them,  in 
v/hich  there  are  flowers  and  other  figures,  yet  the 
furface  is  quite  fmooth,  and  the  fubflance  extremely 
thin  ;  the  manner  of  making  it  is  this  :  They  flrft 
form  the  vefiel  of  the  finefl:  materials  as  thin  as  they 
can  ;  then,  when  they  have  polifhed  itinfide  and  out 
at  the  wheel,  they  put  it  into  a  ftump  of  its  own 
fhape,  but  cut  with  all  thefe  figures  ;  they  prefs  this 
down  fo  firmly  on  this  yet  moifl:  vefiel,  that  the  im- 
prelfion  is  received  in  a  very  perfect  mauin.er  ;  and,  if 
the  lhape  of  the  vefiel  be  at  all  loft,  they  take  it  to 
the  wheel  again  to  reft  ore  it  :  they  then  finilh  it 
with  the  knife  and  feifi’ars,  and,  when  they  have 
made  it  as  perfedl  as  can  be,  they  cover  it  with  a  fine 
white  varnifh,  within  and  without ;  this  fills  up  all  the 
cavities  of  the  imprefiion,  and  gives  a  perfedlly  fmooth 
and  even  furface  j  yet  the  thicknefs  of  this  varnilhin 
the  traces  of  the  figures  gives  it  a  different  v/hite,  and 
the  whole  figures  are  as  finely  and  accurately  feen  as 
if  painted  on  the  outfide  ;  this  is  an  artifice  that 
might  eafily  be  brought  to  bear  among  us,  And  feve-, 
ral  of  our  finer  wares  would  make  a  pretty  figure 
with  it. 

There  is  a  current  opinion  among  the  Chinefe 
themfelves,  that  the  Porcelain  ware  of  former  tiines 
was  greatly  fuperior  to.  that,  which  they  make  at.pre- 
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fent  j  and  that  the  burying  china  in  the  earth  for  a 
long  time  adds  to  its  beauty  ;  but  all  this  is  founded  on 
error.  The  truth  is,  that  our  merchants  beat  down 
the  price  of  their  ware,  and  thereby  compel  them  to 
make  a  worfe  kind  in  general ;  but  they  are  able  to 
do  as  fine  things  no\V  as  ever. 

What  gave  birth  to  the  opinion,  that  burying 
the  Porcelain  made  it  good,  was,  that  finer  pieces- 
than  ordinary  are  fometunes  found  buried  ;  tliefe  are 
all  precious  vafes  which  the  poITefibrs  bury  by  way  of 
fecurity,  in  the  times  of  civil  war  ;  and  it  is  no  won¬ 
der  that  there  are  none  but  the  fined  kind  found  bu-, 
ried  onthefe  occafions. 


Staining  or  colouring  Porcelain^ 


The  Chinefe,  for  a  great  many  ages,  ufed  only, 
white  Porcelain  >  the  fird  colour  they  employed  was; 
blue,  and,  after  that.,  inacie  ufe,  of  many  more  ;  the 
ancient  blues  were  prepared  by  themfelves  from  a : 
kind  of  lapis  lazuli,  but  we  now  fupply  them  with  the 
fmaltfo  much  cheaper,  that  it  is;  no  longer  worth? 
their  \v 111 le  to  ..make  it  themfelves  ;■  they  uiecl  to  pre¬ 
pare  this  only  by  giving  a  gentle  calcination  to  the^ 
done?  and  then.>beating  it  to  powder,  and  grinding 
it  to  the  utmoil  finenefs  imnmrtars  of  ung.lazed  For'< 
ceialU;V/are  with  pefi-les  of  the  iaine-.  d  he  red,  that 
the.  Cdii-nefe  ufe,  is.,  made  of  our  green  vitriol,  or 
CQminon, copperas.;  they  put  about  a  pound  of  tins- 
into  a  criicible,,  and  lute  on  this, another  crucible  in¬ 
verted  ;  this  laft  has  a  hole  cut  in  the  top,  which  they 
keep  covered  or  Q.pen.,at  plgafure,;  they  fetthis  cruci¬ 
ble  in  a  furnace  of  bricks  fo  contrived,  as  to  throw 
all  the  flames  upon  the  lov/er  vefiel,  in  the  way  of  our 
qhernifts  reverberatory  furnaces  ;  they  make  a  large 


fire  of  charcoal  all  round  it,  and  obferve  the  hole  abv 
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fumes  tliroiigh  tliat,  the  matter  is  not  fiilScieDtly  cal¬ 
cined,  they  watch  the  going  off  of  this  fume,  and, 
when  there  appears  in  the  place  a  fine  and  thin  "cloud, 
they  take  away  the  crucible  ;  the  matter  being  then 
fiifficiently  burnt,  they  try  this  kowever  by  taking  a 
little  out,  and  exaanining  the  colour  ;  if  it  be  not  fuf- 
ficiently  red,  they  let  it  remain  longer  in- the  lire  • 
when  they  find  that  it  is  of  a  good  colour  they  take 
away  the  fire,  and  leave  the  vefiel  to  .  cool ;  this  done, 
they  find  a  cake  of  red  matter  at  the  bottom  of 
the  crucible,  and  a  quaritity  of  finer  powder  about 
its  Tides  they  keep  thefe  fepai  ate,-  the  latter  being 
the  pureft,  the  finefi,  and  the  briglitefl:  colour  ;  one 
pound  of  copperas  affords  about  four  ounces  of  this 
colour,  and  this  is  the  red,  which  they  manage  in 
difterent  lhades  and  vary  fo  mucli. 

llie  Chine fe  havealfo  a  white  colour,  wdfich  they 
life  in  their  figures  painted  on  the  china  ;  the  ware 
itfelf  is  naturally  white,  and  the  varnifii,  or  oil  of 
{lone,  is  a  great  addition  to  its  whitenefs  all  over. 
But  they  have  yet  another  way  of  making  a  much  fi¬ 
ner  and  brighter  than  thefe,  as  may  be  feen  in  moll 
of  the  fine  china  y/ai’e,  where  there  is  any  wdiite  in 
the  figures  J  this  w'hite  is  made  in  the  followdng  man¬ 
ner.  :  TJiey  coliecl  on  the  Ihores  of  their  rivers  a  fort 
of  agate,  which  is  of  a  whitilh  hue,  without  veins, 
and  tolerably  tranfparent ;  it  approaches  very  much 
to  the  nature  of  chryftal,  and  probably  chryiial  may 
be  found  to  fupply  its  place  with  us  ;  they  calcine 
this  fion^  to  white  powder,  and  to  every  ounce  of 
this,  when  ground  in  Porcelain  mortars  to  an  impab 
pable  finenefs,  they  add  tv/o  ounces  of  cerufs  in  ime 
powder,  this  they  mix  with  vanfiih,  and  lay  on  in  the 
common  way  of  other  colours. 

This  white  mixture  ferves  not  only  for  the  colour¬ 
ing  white,  but  it  is  the  bafis  of  feveral  other  of  thofe 
beautiful  colours '  vcbich  we  fee  on  the  china  w^are, 
and  which  our  manuiacliirers^  have  been  often  per- 
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plexed  what  to  make  of ;  their  green  colour  is  made 
of  copper  rufted  with  acid  J  and  the  fine  deep  violet 
colour  is  made  of  this  green,  by  adding  to  it  a  due 
proportion  of  white  ;  it  is  not  to  be  fuppofed,  that 
thiseffeft  is  to  be  produced  according  to  the  common 
laws  of  mixing  colours  among  painters,  for  then  tke 
white  and  the  green  would  only  make  a  paler  green. 
But,  copper  being  a  metal,  that  as  well  gives  a  fine 
blue  as  a  fine  green,  according  to  the  nature  of  the 
fubfiances  it  agrees  v/ith,  the  white  in  this  cafe  al¬ 
ters  the  very  nature  of  the  green,  and  converts  it 
into  that  deep  and  fine  violet  blue  which  we  may 
draw  from  copper,  by  means  of  any  of  thofe  vola^r- 
tile  aicalies,  fuch  as  fpirit  of  fal  armoniac,  fpirits  of 
hartlhori),  fpirit  of  urine,  or  any  the  like  liquor.— -r 
The  workmen  know  how  to  bring  this  blue  to  any 
de  gree,  by  putting  in  different  proportions  of  each 
colour  ;  there  is  not  any  admixture  of  them  that 
will  not  produce  a  blue  of  fome  kind,  but  always  ths 
more  of  the  green  colour  is  ufed,  the  deeper  the 
blue  is,  and  the  lefs  the  paler  ;  the  yellow  is  made 
by  an  admixture  of  feven  drachms  of  this  white,,  and- 
three  drachms  of  copperas,  or  more,  if  they,  defire 
the  colour  to  be  deeper. 

Thefe  colours  are  laid  on  upon  the  veflel,  when 
they  have  been  once  baked  ;  but  they  do  not  appear, 
till  the  fecond  baking  is  over,  in  their  proper  lhades-- 
and  tinges,  and  fome  times  fcarce  at  alh 

The  black  china  is  much  efleemed  in  the  eaft,  and 
particularly  when  it; is  ornamented  with  gold.,  this  co¬ 
lour  looking-  better  with  that  ornamert  than  any  o- 
ther  ;  the  black  is  always  laid  on  when  the  Porcelain 
is  firfl:  dried,  andis- prepared  Ty  mixing  of  a  fine  deep 
blue,  with  feven  ouncesof  that  fine  varnilh,  which 
they  call  oil  of  ftones,  This  admixture  gives  a  deep 
black,  when  the  colour  is  thoroughly  dry,  the  vef- 
fcls  are  baked,  and  wdien  this  is  done,  the  gold  is 
laid  on,  and  the.  whole  is  baked  again  in  a  particular 
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furnace  made  for  that  purpofe  ;  if  they  would  have 
the  black  degenerate  into  blue,  they  need  only  add 
ti.e  lefs  of  the  blue,  and  a  little  of  the  cerufs,  or  a- 
gate  white  before  defcribed.  They  have  two  pecu- 
liai  ways  of  applying  the  red,  befides  the  common 
one,  both  which  require  a  nice  workman,  and  make 
the  ware  come  very  dear  ;  they  call  one  of  thefe 
oils  red,  and  the  other  blown  red. 

There  are  many  things  pracli fed  by  the  Chinefe, 
in  their  colouring  and  forming  the  feveral  kinds  of 
Porcelain,  which  may  be  well  brought  into  ufe  a-^ 
mong  us,  and  give  a  new  value  to  our  own  wares, 
even  though  we  Ihould  never  arrive  at  their  art  of 
making  the  thing  itfelf. 

One  kind  of  colouring  eafily  introduced  among  us, 
\yould  be  what  they  call  hoan  ton  hoan  ;  this  produ' 
ces  veffels  of  great  beauty  and  price,  and  is  done  in 
this  manner  :  The  matter  of  which  vellels  are  made 
foj  this  puipofe,  need  not  be  very  line  ;  they  ufual- 
ly  take  any  of  the  common  veiiels  baked,  without 
having  been  varniihed,  and  conlequently  limply' 
white,  and  without  luhre  ;  when  thefe  are  intended 
to  be  of  one  fimple  colour,  they  need  only  be  plun¬ 
ged  into  a  liquid  varniih  or  oil,  as  the  workmen  there 
call  it,  coloured  with  Inch  ingredients  as  will  ftrike 
the  moft  lively  tinges  :  but  if  it  is  to  be  coloured  in 
compartments,  as  is  ufualty  the  culfom  with  this  fort 
of  china,  it  is  to  be  done  by  the  pencil  •  the  ufual 
way  is  to  paint  thefe  in  pannels,  one  green,  another 
blue,  and  fo  on  ;  and  they  make  a  very  agreeable  ap- 
|)earance. 

There  reqqireth  no  more  to  this,  than  the  laying  on 
the  colours  tolerably  thick  with  a  large  pencil  3  %ut 
If  the  pictures  of  animals  and  plants  are  to  be  given, 
they  are  to  be  done  with  the  mof:  permanent  colours, 
and  the  velTel  being  agaia  well  baked,  becomes  very 
beautiful. 


CO 
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The  Chinefe  who  are  deceivers  in  every  thing, 
find  the  way  of  cheating  very  nrach,  in  regard  to  this 
fort  of  china  ware  ;  they  paint  the  flowers  of  plants, 
and  lorne  parts  of  the  birds,  &c.  in  very  bright  co- 
lours^  "^after  the  velTel  has  been  baked,  Veriniilioii 
is  a  fine  colour,  which  they^  often  add  on  this  occafi- 
en  ;  but  they  cannot  life  this  before  the  baking,  be- 
caufe  it  would  be  dehroyed  by  the  fire  ;  thefe  co¬ 
lours,  which  are  laid  on  afterwards,  cannot  laid,  but 
Loon  rub  off  in  wiping,  or  ufing  the  things  ;  the  o- 
others  laft  forever,  for  they  are  laid  on  with  the  grea- 
tefd  heat  of  all,  the  veffels  being  put  into  the  fame 
furnaces  to  lay  on  thefe  as  the  other  things  are  baked 
in,  for  the  firfl  time.  Saltpetre  and  powder  of  fimts 
are  the  things  generally  added  to  the  colours  thus 
laid  on,  to^inie  them  penetrate  and  run^  properly. 
Thus  for  the  fine  deep  violet  colour,  wbich  makes 
’the  greatefl  figure  of  all  others  ;  on  this  ware  they 
mix  tocrether  ec|ual  quantities  of. the  fine  azure,  the 
powder  of  flints,  and  faltpetre,  all  firfl  powdeied- 
feparately,  till  perfectly  fxne  :  this  is  tempered  with 
water,  and  then  laid  on  with  the  pencil  ;  and  tho 
it  looks  rough  at  hril,  it  comes  out  of  the  furnace  oi 
as  beautiful  a  gloffy  hue,  as  any  toing  that  can  be  con¬ 
ceived.  The  yellovv^  is  made  by  mixing  together 
three  ounces  of  cerufs,  and  three  ounces  of  powde¬ 
red  flints,  and  adding  three,  four,  or  more  diachn^s 
of  the  red  copperas,  till  the  whole  is  of  a  proper  de¬ 
gree  of  colour.  .1  he  white  is  compofed  only  of  pow¬ 
der  of  flints  and  cerufs,  with  a  fmall  admixture  of 
the  falt-petre,  or  it  will  fucceed  toierably  well  with¬ 
out  ;  thefe  are  all  the  particulars  necellary  to  be  ob- 
ferved,  for  th$  making  a  fort  of  porcelam  of  great 
beauty,  ia  which  the  nature  of  the  ware  itfelf  is  no 
concerned  ;  fo  that  itfeems  eafy  to  imitate  it  with 
ny  of  our  own  wares, 

In  the  baking  of  this  or  any  other  kind  of  colour¬ 
ed  china,  the  fecond  time,  there  is  however  forae 
caution  to  be  ufed  in  the  placing  of  the  pieces  j  the 
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Chinefe  are  very  carious  in  their  cHfpofition  of  thefe 
■ariangiiig  theiu  in  the  moil  compact  manner^  and  put¬ 
ting  the  little  ones  within  the  great  ones  ;  great  care 
is  alfo  necefihiy^  that  the  velTelsdo  not  touch  one  ano¬ 
ther  in  the  parts  where  they  are  painted,  for  the 
>confequence  of  that  would  be"^  the  "fpoiling  of  both 
velTels,  as  the  colours  would  run  together  ;  the  bot¬ 
tom  of  one  veifel  may  generally  be  placed  on  the 
bottom  of  another,  though  both  are  painted  ;  be- 
‘oaufe  the  rims  are  not  painted,  and  they  keep  the 
painted  paitsiiom  touching  one  another.  Hio'hand 
narrow  velTels,  llich  as  chocolate  cups,  &c,  nre  very 


troiK  lefome 


on  this  occafion  ;  the  method  the 


-  -  - - ^  w  i.tis., 

'Chinefe  workmen  take  with  them  is  this  :  lliey  place 
m  ran^e  of  them  fo  as  to  cover  the' whole  bottom  of 


--  -  -  W  k.  1.  WWJ  \JJi 

■  tne  furnace,  and  they  cover  ,  this  \vith  a  thin  bed  of 
broad  china  Vstire,  over  which  they  place  a  thin  row 
of  cups,  and  fo  on  to  the  top,  wiicre  they  lay  on  co¬ 
vering  ;  they  never  bake  any  thing  elfe  with  thofe 
•‘oups,  wh'  ■’  ^  -  w.  ,  „  .  ,  -  - 

Porcelain 


-■"n  they  are  of  this  kind  of  twice  baked 
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Secrets  relative  /o  M  e  t  a  l  s. 

A  fecret  to  caufe  the  tranfrnutathn  of  Iron  into  the 

finejl  German  fteeL 

■  ^ 

Take  of  dean  foot  one  pound,  oak-wood 
allies"  twelve  ounces,  and  four  .of  pounded 
^arllcks.  Boil  all  together  in  twelve  pounds  of' com¬ 
mon  water,  reduced  to  a  third,  or  foui  pounds. 
Strain  this,  and  clip  in  it  the  iron,  pegs,  which  you 
will  afterwards  ftratify  with  the  following  cement. 

Take  burnt  wood’s  coals,  otherwife  called  cokes, 
and  quick  lime,  of  each  three  pound:  foot  dried, 
and  calcined  in  an  iroa  pan,  one  pound  :  decrepitate 
fait  four  ounces.  Make  of  this  and  your  iion  feve- 
ral  beds  alternately  one  over  another  ;  and,  having 
well  luted  the  veffels  in  which  you  lhali  have  made 
thofe  beds  of  iron  and  cemenj;,  give  them  a  rever¬ 
berating  fire,  for  three  times  twenty-lour  hours, 
and  the  operation  is  done. 


To  make  Tin. 


Take  a  difcretionable  quantity  of  rye-bran  quite 
pure',  boil  it  a  minute  or  two  in  vinegar,  then  add  to 
it  a  little  water,  and  in  that  fame  inftant  plunge  your 
iheets  of  black  iron:  then  take  out  df  the  fire,  and  fiopi 
well,  the  veflel.  Let  your  iron  reft  there  and  foak 
for  twenty-four  hours,  after  which  time  take  olfyciur 
iron  ftieets  5  fcour  them  well  with  the  very  bran  with 
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-  .  » 
which  they  have  been  foaking,  then  rub  them  over 
a  little  with  grindliones.  This  being  done,  let 
them  foak  again  in  a  water  wherein  you  ihall  have, 
dillblved  fome  amoniac  fait,  whence,  having  ta¬ 
ken  them  off,  fet  them  to  drain,  and  rub  them  after¬ 
wards  with  rye-bran,  and  your  tin  v/ill  be  done. 

Obferve  that  the  veflel  in  which  you  lay  your 
fheets  to  foak,  mull  be  large  enough  to  receive  them 
in  their  full  intended  fee. 

To  c'omhofe  a  inetal  of  a  Cold  colour. 

Take  refiner’s  copper  fix  ounces  :  melt  it  in  a 
crucible  ;  add  one  ounce  of  calaminary  hone  ;  half  an 
ounce  of  tutty,  and  one  of  terra  merita,  in  powder. 
Give  to  this  a  melting  fire  for  five  or  fix  hours  run¬ 
ning,  and  no  more  :  then  take  off  the  cruc able  from 
the  fire*  Put  this  compofition  in  powder,  and  add 
to  it  two  Ounces  of  common  mercury,  fix  of  fea-falt 
exficcated,  and  a  fuilicient  quantity  of-  water.  Set 
the  whole  a-boiling,  until  there  appear  no  more,  mer¬ 
cury.  Then  put  the  matter  into  a  crucibley  and  place 
it  betw^een  two  fires  of  kindled  coals,  avoiding;  careful- 
ly  the  breathing  of  the  fumes.  Give  this  a  melting 
fire,  for  two  hours,  then  w^alh  the  compofition  in 
v/ater,  till  this  runs  off  quite  clear.  Set  this  again 
in  a  crucible  :  and,  when  melted,  pour  it  into  an  in¬ 
got.  This  will  give  you  a  metal  of  the  moh  beauti¬ 
ful  gold  colour  which  can  be  defired,  and  which  you 
may  make  ufe  of  for  plates,  buckles,  fnitfi-boxes, 
cane-heads.  But  we  cannot  recommend  too  much 
the  avoiding  of  breathing  the  fumes  of  this  coinpo- 
fition,  while  it  is  making. 

To  hicreafe  the  virtues  of  a  kadfi  cne. 

You  mufl  foak  it,  for  forty  days,  in  iron-oil. 

P 
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To  extract  Mercury  from  Lead, 

I'ake  pearl  aOies  one  pound,  vine  alhes  four,  quick 
lime  one,  and  pebbles  calcinated  two.  Make  a  ftrong 
lye  of  the  whole  with  diftilled  vinegar.  Diffolve  in 
this  two  pounds  of  lead  :  and,  when  the  lye  is  be. 
come  white,  throw  in  two  ounces  of  borax.  When 
this  is  diffolved,  throw  the  whole  into  a  retort,  and 
dihil  it  with  a  gradual  fire.  You  will  get,  into  the 
receiver,  ten  ounces,  at  lead:,  of  quickfilver. 


Permutation  of  Lead  into  Silver, 


Take  fine  lead  ;  calcine  it  with  common  fait,  or 
elffe,  with  that  fort  of  fait  which  is  extraded  from 
the  dregs or  caput  mortuum  of  falt-petre  and 
vitriol  calcined  both  together.  Soak  the  whole  warm¬ 
ly  with  oil  of  vitriol  till  you  make  it  come  into  an 
undtious  pade.  This  you  will  put  into  a  pot  or  cru¬ 
cible,  well  luted,  and  placed  in  a  pan  full  of  fand, 
with  which  you  will  cover  it  over  entirely.  Make 
under  this  a  digeding  fire  ;  that  is  to  fay,  fuch  a  fire 
as  is  necelTary  to  warm  the  fand  :  keep  it  fo  for  ten^i 
days,  then  take  off  your  matter  and  ted  it.  Cut  off 
one  hundred  and  five  pounds  weight  of  lead,  you 
will  draw  five  marcs,  or  two  pounds  and  half  weight, 
of  filver  capable  to  dand  the  ted. 


Fixation  of  Salt  Peire^ 


Melt  fome  lead  ill  a  crucible,  and  proje<d  on  it  pul- 
verified  nitre^  reiterating  the  proje^ions  in  prO'* 
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portion  as  the  matter  fafes^  till  the  whole  is  en* 
tirely  melted. 

Tranf mutation  of  Iran  mto  Copper. 

^  Iron  is^eafily  changed  into  copper,  by  means  of  the 
vitriol.  To  do  this  you  put  your  iron  firatmn  fuper 
ftraium  in  a  defcenforium,  and  fet  it  over  a  (Ironp- 
blalt  fire,  puihed  by  bellows,  till  the  iron  melts  and 
flows  into  copper.  Yon  mufl  not  forget  when  you 
have  made  your  beds  of  vitriol,  to  water  them  a  lit- 
tie  over  with  vinegar  faturated  of  fiilt-petre,  alka¬ 
line,  and  tartar  falts  and  verdigreafe. 

To  preferve  the  hrightrtefs  of  Arms* 

f 

Rub  them  with  hart’s  marrow.  Or  elfe,  diOblve’ 
fome  allum. powder  with  the  flrongefl:  vinegar  yen 
can  find,  (that  of  Montpellier  which  ferves  to  make- 
their  famous  verdigreafe  is  the  fitteft)  and' rub  your 
arms  with  it.  By  thefe  means  they  keep  for  ever 
bright  and  fhining. 

To  f often  Steel. 

Take  a  difcretionable  quantity  of  garlic,  rob,  them 
of  their  coarfefl:  peel,  then  boil  them  in  oil  of  nuts 
till  reduced  into  an  unguentum.  Cover  well  your 
fteel  all  over  with  that  compofition  to  the  thicknefs 
of  half  a  crown.  When  this  is  done,  put  your  flee), 
thus  covered,  in  the  forge,  in  the  live  coals,  and  it 
will  become  foft.  To  reftore  it  afterwards  to  the 
temper,  called  by  artifls  red  cherry  colour,  you  mull 
after  having  made  it  red  hot,  plunge  it  in  the  colde-fl: 
.water. 
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#  7b  extras}  Mercury  from  Anihmny, 

Tiike  antimony  and  decrepitate  fait,  of  each  one 
pound.  Mix  them  together,  and  put  in  a  retort  of 
two  quarts'.  Set  the  retort  on  the  bare  fire,  or  on 
the  gradual  fand  fire.  Let  the  beak  of  the  retort  be 
in  water,  and  at  the  bottom  of  that  vefTel,  wherein 
the  water  is,  you  will  find  the  running  mercury  of- 
autimony. 

To  'whhen  Coffer  fo  as  to  make  very  fine  Figures 

v^ltb  it* 


Take  five  parts  of  copper,  which  yon  wall  melt  in 
a  crucible,  then  throvv  in  one  part  of  zine.  As  foon 
as  the  zine  is  in  it,  take  it  off  from  the  fire,  and  ftir 
the  matter  a  little  with  an  iron  rod,  then  caft  it  in 
the  molds  of  your  figures.  They  will  look  like  fib 
ver  cafled  ones. 

T 0  Imitate  Tortoifie  Shell  on  Copper*  . 

Rub  copper  lamiras  over  with  oil  of  nuts,  then  dry 
them  over  a  flow  fire  fupported,  by  their  extremities, 
upon  fmall  iron  bats. 

To  peifionn  the  fame  on  Horn* 


Makeacoia  cliflolation  of  auripigment  in  filtered 
liine'V.atcr  :  then  lay  ioine  of  this  licjuor  with  a 


The  SCHOOL  ^/WISDOM.  317 

bruHi  on  your  comb  or  other  horn  work.  Reite¬ 
rate  this,  if  you  find  it  has  not  penetrated  enoug^fi; 
the  fir  ft  time,  and  turn  it  to  do  the  fame  on  the: 

other  fide, 

\ 

7o  /often  Metals^ 


Take  falt^petre  and  camphire  equal  parts.  Dif; 
folve  them  in  a  lye  made  with  two  parts  of  oakwood; 
alhes  and  one  of  quicklime.  Pafs  this  folutiori  thro^ 
a  filtering  paper,  and  vaporife  it  over  a  flow  fire  in  a 
glafsvelTel.  There  refults  a  borax  which,  thrown  in 
metals  while  in  fufion,  foftens  them  perfeftly,. 

To  Bra/s  Figirres  ^vjer  Sliver. 

"  Take  one  ounce  of  aquaTortis.  DiiTolve  in  it  over 
a  moderate  fire  one  drachm  of  good  filver  cut  fmall, 
or  granulated.  This, filver  being  wholly  diOblved, 
take  the-  vefTel  off  from  the  fire,  and’  throw  in  it  as 
much  white  tartar  as  is  required  to  abfolve  all  the  li¬ 
quor.  The  reft  is  aspafte  with  which  you  may  rub  o— 
ver  any  work  made  of  copper^  and  which  will  give: 
it  the  colour  ofTlver,. 

T 0  take  immediately  rujl  from  Iron. 

You  muft  rub  your  iron  with  a  piece  of  rag  fteep*- 
ed  into  oil  of  tartar  per  deUquium, , 

To  obtain  good  Silver  from  Pewter, . 

Take  quick  lime  made  from  rock  or  tranfparent  peb¬ 
bles,  and  one  pound  of  common  fait.  With  thofe 

P  3  ■ 
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two  ingredients  make  a  flrong  lye  which  you  will  eva¬ 
porate  on  the  tire  to  the  reduction  of  a  third  pait  of 
what  it  made  before.  Next,  melt  in  a  crucible  two 
pounds  of  pewter,  to  which,  after  fufion,  you  will 
add  one  pound  of  hoematltes.  The  wdiole  being  w'ell 
incorporated  and  melted,  throw  it  in  pai  t  of  your  a- 
forefaid  lye  :  and,  when  quite  cold,  melt  it  again, 
and  thrown  it  again  into  ne\v  lye,  repeating  the  fame 
procefs  for  feven  difierent  times,  and  ufing  frelh  lye, 
prepared  as  above,  every  time. 


Tq  f of  fen  Iron. 

fit  /  •- 

Take  half  an  ounce  of  'tartar,  two  of  common 
fait  ;  and  two  and  a  half  of  verdigreafe.  Mix  all 
together,  and  expole  it  in  a  porringer  to  the  dew  of 
nine  nights  running.  This  will  turn  into  w'ater,  in 
which,  when  red  hot,  you  may  kill  your  iron. 


T^q  foften  all  Sorts  of  ISletals, 

Take  fubliraated  mercury,  euphorbiura,  borax,  and 
hauoniac  fait,  of  each  equal  parts  pul verifed-  Pro¬ 
ject  fome  of  that  powher  over  any  metal  w’hen  in  a 
Itate  of  fufion,  and  you  will  obtain  the  defireo  elfedL 
of  making  it  foft. 


A  good  Temper  for  Arms. 


Take  nettle’s  juice,  bullock’s  gall,  child’s  water, 
or  itrong  vinegar,  and  a  little  fait.  Incorporate  well 
all  this  together,  and  plunge  any  red-hot  iron  into 
it . 
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To  whiten  Iron  like  Silver, 

Melt  iron  filings  in  a  crucible,  along  with  realgar 
or  red  afenic.  Then  take  one  ounce  of  that  matter 
and  one  of  copper  ;  melt  all  together,  and  put  it  in¬ 
to  a  copper.  It  will  give  you  one  ounce  of  good 
filver. 


Spirit  which  will  dijfolve  all  Sorts  of  Stofies^  with¬ 
out  excepting  the  mofl  hard. 

Take  one  pound  of  decapitated,  or  well  purified 
copper,  which  you  will  melt ;  then  throw  over  it  3 
pounds  of  refined  pewter.  As  foon  as  they  lhall  be 
both  in  good  fufion,  add  fix  ounces  of  calcined  red 
tartar,  two  of^arfenic,  half  an  ounce  of  falt-petre, 
and  two  drachms  of  allum.  Leave  all  this  in  fufion 
together  for  the  fpace  of  three,  or  four,  hours,  that 
all  the  falts  may  well  evaporate,  then  you  will  call 
this  compofition  in  the  fiat  fand  miould  prepared 
for  It. 


To  guard  Iron  againft  rufing. 

Warm  your  iron  till  you  can  no  more  touch  it  with¬ 
out  burning  yourfelf.  Then  rub  it  with  new  clean 
white  wax.  Put  it  again  to  the  fire,  till  it  has  foaked 
in  the  wax.  When  done,  rub  it  over  with  a  piece 
of  ferge,  and  the  iron  will  be  preferred  from  rulfing. 
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T'o  cut  pebbles  with  cafe. 

Boil  them  a  good  while  in  fome  mutton-fuet ;  and>, 
then  you  will  cut  thefn  very  eahly^ 

Tq  make  a  perpetual  motion » 


Take  aqua-fortis,  in  which  you  will  throw  fonie 
fteel-filinp;s  well  driea,  Le^ve  this  mixture  to  lay  for 
eight  hours:  then  pour  outthe  aqua-fortis  in  another 
bottle  in  which  you  will  throwafmall  load-itone  ot' 
good  quality,  and  flop  it  well  that  no  air  get, in  :  you-, 

will  then,;  obferve  a  perpetual  motion. 


To-,  calcine  Pewter,  and  render  it  as  white  and  aS: 

hard  as  Silver  , 


Mell  well  your  pewter  in  a  crucible,  fo  that  it  may 
be  very  fine  and  clear.  Pour  it  afterwards  into  a. 
very  ftrong  vinegar,  then  into  mercuriaL  water. 
Repeat  that  operation  as  many  times  as  you  pleale,. 
yomwill  each  time  give  it  an^  additional  degree  of 
hardaefs'  and  whitenefs,  drawing  near  to 
much,  that  it  w  ill,  at  laft,  be  very  difficult  to 
guifh  it  from  filver  itfclf. 
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0-  take  a^eay  tne  hrittlenefs  of  any  Metal. 

Firii:  calcine  the  metal,  and  pot  it  under  dung  ;  and 
afterwards  heat  it  red  hot  at  the  fire,  or  melt  it,  and 
quench  it  often  jn  aqiia-vitm  often  diflil led  ;  or  the 
I  of  ID  01  tui  pentine,  or  the  oil  of  it;  or  wax,  fuet 
euphorbium,  myrrh,  or  artiiicial  borax  :  For,  if  me/ 
tals  be  not  malleable,  unclious  bodies  will  oftentimes 
make  them  fofter.  .  .  ^ 

If  either  all  thefe,  or  fome  of  thefe,  be  made  up 
with  lome  moiilnre  into  little  cakes,  and  when  the 
metal  yields  to  the  fire,  by  blowing  with  the  bejlows 
and  fume  of  them  be  caftin,  and  be  made  thick  like 
mud,  or  clear  ;  then  fet  the  metal  to  the  fire,  that  , 
it  maybe  red  hot  in  burning  coals  ;  take  it  out,  and 
quench  it  in  them,  and  fo  let  it  remain  for  half  an 
hour  to  drink  in. 

^Or  daub  the  metal  wdth  dop/s  greafe,  and  melt  it 
with  it  .g  for  that  wdll  take  away  much  of  the  brittle- 
nefs  of  it,  and  to  make  it  fo  that  it  may  be  hammer'* 
ed  and  wroiio-ht. 


To  Colour  Metal  like  Cold, 

Fake  fal  armoniac,  white  vitriol,  rock  fait,  and 
verdigreafe,  of  each  a  like  quantity  in  fine  powder  ; 
lay  it  upon  the  metal  ;  then  put  it  into  the  fire  for  an  ‘ 
hour,  take  it  out,  and  quench  it  in  urine,  and  the 
metal  will  have  the  colour  of  gold. 


To  melt  Metals  quickly. 

« 

Put  in  a  layer  or  courfe  of  the  powder  of  any  me- 
talinto  a  crucible  ;  then  lay  upon  it  a  layer  of  fui- 
phur,  falt-petre,  and  fiiw-dufb  of  each  a  quantity, 
mixed  together  ;  put  a  coal  of  fire  to  it,  and  the  me¬ 
tal  will  immediately  be  in  a  mafs, 

0 
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Of  Metals  in  general. 


Metals  arefimple  foflil  bodies,  which  fafe  and 
become  fluid  by  fire,  and  coagulate  by  cold,  and  har¬ 
den  into  a  folid  mafs,  capable  of  diftending  under 
the  hammer. 

A  Metal  is  faid  to  be  Ample,  as  it  may  be  aifirmed 
of  every  the  minutefl:  particle  of  a  metal,  e.  gr.  a 
grain  of  gold,  that  it  is  gold,  or  has  all  the  piopei- 

ties  of  gold.  ' 

A  Metal  is  fufible  by  fire  :  that  is,  when  expoied 
to  a  great  fire,  it  difiblves  into  parts,  which  are  ea- 
fily  moveable  among  themfelves,  or  are  aftnally  in 
motion. 

A  metal  is  fixed,  that  is,  it  bears  the  fire  without 
Hyino*  ofT  in  vapours.  Though  metals  are  fixed  on¬ 
ly  to^a  certain  degree  ;  for  by  the  large  burning- 
glafles  of  M.  Tifchernhaufen  and  Vilette,  all  metals 
will  readily  evaporate. 

Such  are  the  proper  charadleriflics  of  metals, 
which  are  no  ways  applicable  to  any  other  bodies  in 
nature  :  for  a  diamond,  or  other  flone,  though  it 
be  a  rmiplebody,  yet  is  not  fufible  in  the  fire,  nor 
capable  of  being  extended  under  the  hammer  ;  and 
the  fait,  being  dilToluble  by  fire,  is  not  malleable,  but 
will  break  under  the  hammer. 

Theje  are,  indeed,  certain  woods,  which  yield, 
in  fome  meafure,  to  the  hammer  ;  but  then  they  fall 
to  dull  in  the  fire,  and  lo  of  the  reft. 

There  are  but  fix  metals  found  in  all  nature,  viz. 
gold,  filver,  copper,  tin,  l^^ad  and  iron. 

To  thefe  is  ufually  added  a  feveiith  metal,  namely, 
mercury,  or  quickfilver,  but  improperly,  as  it  has 
not  all  thecharafters  of  a  metal,  nor  fcarce  any  thing 
in  common  with  the  other  metals,  except  weight  and 
fimilarity  of  parts. 
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« Thus  for  example,  it  is  neither  dilToluble  bvfire 
niAeable,  nor  fixed  :  And,  in  reality,  it  feeL  to 
coBftitute  a  peculiar  ckfs  of  foffils,  and,  is  rather 

[tfeif™°^^'^''  metals,  •  than  a  Metal 

The  common  radical  charafter  of  metals  is,  that 

or  all  known  bodies  they  are  the  heavieh:. 

By  the  experiments  made  by  Dr.  Halley,  the 
weight  of  gold  to  that  of  glafs  is  determined  to  be  as 
leven  to  one  ;  and,  the  weight  of  tin  the  lighted  of 
all  metaiS,  to  th^t  of  gold,  as  feven  to  nineteen  • 
which  conliderably  furpalT'es  the  weight  of  all  Hones’ 
marbles,  gems,  and  other  the  moH^  folid  bodies  as 
appears  from  the  tables  of  fpecific  gravities.  ' 

^  Nor  IS  there  any  body  in  nature,  but  a  metal,  that 

IS  one  third  of  the  weight  of  gold. 

The  Royal  Society  furnifli  us  with  various  experi¬ 
ments  of  the  kind. 


The  weights  of  thefeveral  metals  and  other  folids 
they-  have  examined  hydroHatically,  by  weighing 
them  in  air  and  water  ;  and  the  weight  by  the  fluids 
by  weighing  an  equal  portion  of  each.  ^  " 

By  fuch  experiments  they  find,  that,  taking  the 
fame  weights  of  water  and  gold,  the  bulk  or  mag¬ 
nitude  of  the  water  is  to  that  of  gold,  a5i9636  to 
1000  ;  confequently  that  the  weight  of  gold  is  near- 
ly  nineteen  to  one. 
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rhe  fpecific  Weight  of  the  feveral  MetalWk 
this  means  determined,  ftand  thus  : 


Gold 

19635 

Iron 

7852 

Ouickfilver 

14019 

Tin 

7321 

Lead 

11341 

Stone 

2000 

Silver 

105 '35 

Water 

loco 

Copper 

8843 

1 '  Air 

The  Cubic  Inch  of 

Ounces* 

Drachms* 

Grams 

Gold  ■] 

^lickfilver 

12 

8 

2 

6 

00 

Lead 

6/5 

r-t 

7 

3 

30 

Silver 

> 

'S 

6 

5 

28 

Copper 

5 

6 

Iron 

5 

I 

24 

Tin 

'4 

6 

17 

i 
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